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BRITISH 

FRESH-WATER ALGM.* 



A1g8B are nsnallj associated under fire classes, which are 
taken in yariable order, according to the judgment of the author, 
and may thus be enumerated : — 

I. Ghlorophtllophtce^, with the cell contents mostly of a 
chlorophyll green. 

II. Phtcochromophtcb^, with the cell contents mostly of a 
bluish green. 

III. MELANOPHTCBiB, wlth the ccll coutcuts oliye, brownish, 
or blackish. 

IV. Rhodophtcb^, with the cell contents rosy, purple, 
crimson or violet. 

y. DiATOMOPHrcEiB, wlth an incombustible siliceous skeleton. 

Other arrangements have been proposed, bnt the above will answer for 
all practical purposes. The third class are all marine, and the majority 
of the fourth, so that, ezclnsive of Diatoms, which are a special study, 
the fresh water Algss are mainly included in the first two classes. 

Class I. CHLOROPHYLLOPHYCEiE. 

Plants aquatic or aerial, one, or two, or many-celled, either 
single or associated in families. Either branched or simple. 
Cell wall not siliceous but combustible, sometimes composed of 
successive layers, or strata, of a gelatinous substance. Cell 
contents chlorophyllose, sometimes crimson, flesh-coloured or 
reddish-brown, often with a central or lateral nucleus. Starchy 
granules very rare. Vegetation by cell division. Fecundation 
often sexual. Propagation either by oospores or zygospores or 
gonidia, which are motionless or agile {zoot/onidia). — Mabh, 
Alg, iii. p. 1. 

* Exclusive of Desmidiess and DiatomacesQ. 

B 



2 cocoorHrcEA. 

Obdbr I. C0CC0PH7GEM. 

Unicellular algte. Cells either single, or Toanj agaociated in 
families, tegument involote or naked, destitnte of branches or 
terminal vegetation. Propagation by cell-division or zoogo- 

Thie order inctndee the two familieB Palmtllaeett and Pratocot«a«eiK, 
'vrith anmoreable oellg, to which ii Kttaohed a third, the Volvocin/a, with 
mobile oelli. The two former ooirespond to the ChroocoticiMea smongBt 
the claaa Phycachronacea. Although thna removed, it wonld seem from 
Ceoent reaearchea, that there is, in some Bort, a relationship between the 
PalmellaosiB ^nd ProtocflcciKeft on the one h&nd, &ud the CkrooeooOAC^W 
on the other. 

We can only d irect attentioo here to the papers by P. Riohter, ia 
"Hedwigia,' (lix., 1880, p. 1B4) on G^aocystit and {lii. 1880, p. 169 
and 191), on the " genetio Connection of oertsin IJnicellalar Pkyi-eth- 
romaeeee" of which abstracta were published ia the " Boyal Microaoo- 
pioal Journal."* 

The oonclnsioDS arrived at are in favour of a eort of polymorphism. 

" The towesb form of the Phyooohromaoete is the naked ApKamoeopta 
oonditioD, oorreaponding to Palmella among the Chlorophyllophyoeaa. 
From this naked or only aliRhtly encysted condition is developed the 
Qtaoeapta or OlaocyitU form with several gelatinons envelopes; the 
Chmacocoui type, when the investment ia altogether wanting, or, when 
tjiere is only a single veaicular envelope, the camobiam types. The 
OliBocapta type ia apeciallj adapted for eipoanre to the air, and growth 
upon a comparatively dry substratum ; the cffinobiam type ia developed 
in water ; the Chraoffocceiii type in water, or on a moist Bubstratam in 
the air. With this ia oounected the eylindrical form, a higher stage, 
beoaose it diaplaya a differentiation in the direction of growth, and a 
development towards the filiform condition. Thia is not always de> 
veloped, and may be distingoiahed into stable and unstable forma j the 
latter may occar In two or three varieties, and may go through the 
following sncceBsive conditiona : — 




PALXBLLAOB^. 3 

Family I. PALMELLACE^. 

Unicellular algae, in the broadest sense. Cells either solitary, 
or more or less numerons, associated in families, vegetating by 
cell-division, propagation by gonidia, which are produced from 
the ultimate generation of cells. Gonidia, when free, ciliate 
(usually with a pair of cilia) actively mobile. 



Genus 1. SaSMOSPHJBaA. De Bary. (1858.) 

Cells single, rather large, swimming free, spherical, cell wall 
firm, with a hyaline border. Cell contents {Cytioplasmd) green, 
granulose, sometimes containing green lamina disposed in a 
radiate manner. Multiplication of the cytioplasm by division 
into two or four (or more) sister cells, which escape by the 
rupture of the cell-wall {Cytioderm.) 

SxeinosphflBra TixidiB. DeBy, Conj. p. 56, t. viii./. 26, 27. 

Cells globose, large, of a beautiful grass green. — Rabh. Alg, 
iii. p. 24. 

Chlorosphcera Oliveri, Henfr. Trans. Micr. Soc. vii. p. 25 
(1859), pi. 3. Kirch. Alg. Schl. p. 115. 

Size, •0043--0059 in. = -ll-lb mm. (^Rabh.), •1--12 mm. 
(M.C.C.). 

Jn boggy ditches. 

^* The ordinary appearance of the plant is that of a large green globe, 
like a large spore, lying free in the water, or often gathered in loose 
groups upon decaying vegetable stmctures, such as leaves of Sphagnum 
contained in the water. The globe is a single simple cell, with a thin 
membranous coat surrounding a mass of usually green granular con^ 
tents. Each cell produces two, or more rarely, four new ones." — 
Henfrey, 

Plate J. Cells in various conditions, all magnified 400 diameters. 

Genus 2. PZiEVaOGOCGUS. Meneg. (1842.) 
Cells segregated, globose (or angular from mutual pressure), 
with a central nucleus. Single or associated in small families 
which are either globose or cubical. Cell wall firm, often thick, 
even, hyaline. Cell contents homogenous green, or oily red. 
Multiplication of cells by division in alternate directions. Pro- 
pagation by gonidia in proper cells {Sporangia) . 
Plants aquatic, or aerial. 

* Species green. 

Pleiurococcus Tiilgajis. Meneg, Nogt. 38, t, 5,/. 1. 

Cells variable in size, simple, binate or quatemate, or as many 
as 32 associated in families, aggregated in a crustaceous, pow- 
dery bright-green and somewhat gelatinous (when moist) stratum. 



4 coccopuToBA, 

BizB. Cells -001-007 nun.; fam. -018 mm. (Aa&A.), cells 
•004-O06 mm. (C). 

Rabh. Alg. iti. 24 ; Kirch. Alg. Schl. p. 115. 

ProtococcM valgans, Kiitz. Spec. p. 199. 

Protococcua communis, Kutz. Tab. i., f. S. 

Plearococcug communis, Desm. Ena. 1, 1203; ii. 603. 

Hcematococcm vulgaris, Haas. Alg, p. 3S3, t. 71, f. 5. 

Cklorococcum vulgare, Grev. So. Cr., Fl. No. 262, 

On the trunks of trees, moist nails, Stc. Common ereiynhera 
throughout the year. 

" Plant of a lively (nil green oolonr, apreading very eitensirel; orar 
the tTDDka of treea, and staining the fingera on the slighteat touob. Qra- 
Dules rery minute, eioeedingl; numerons, deneel; aggregated, and fonn- 
iag an DDeveD surface. The; are perfectly free, aemi-trvupareat, and 
adhere together in an opposite manner by foarB." — Qrti/iiU. 

Plate II. fig. I. a, natoial aize j b, oelU X 400 diam. 

Plenxocoociu ancoloaiu. (Oarda) Meneg. NoH. t.i, f. S. 

Cells single, or 2-4, associated (64) in families, deep green, 
nestling in greenish, rather gelatinous stratum, cell'membrane 
thick, rliaphanous. 

Size. Cells ■007--OI3 mm. {Rabh.). 

Eabh. Alg. iii. 25. Kirch. Alg. Schl. p. 115. 

ProtocQQCus artguhmg, Corda in Sturm Fl. ii. 18. 

Microcyslia anguloaa, Kntz. Linnwa, yiii. 874. 

Prolococcus paluttiis, KuLz. Tab. i., t. 4. 

On the Btems and leaves of aqnatic plants. 

la the Een Herbarinm copy of Babenhorgt'a Algra Bxeioo, No. 327, 
under this name, only Ckroococatti tvTgidus can be foand, io that it ia 
not qaoted above. 
FJate II. J. 2. Cella magnified 400 diam. 
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Size. Cells •006--0095 mm. (Rabh,). 
Rab. Alg. iii. 27. 

" The chignon fungus.'^* Dr. Tilbury Pox, in " Science 
Gossip," May 1, 1867. 

On buman bair used as " cbignons." 

This organism, which is included by Babenhorst amongst Algas under 
the above name, is rather a doubtful production, at least it seems to be 
a doubtful alga. The late Dr. Tilbury Fox examined it carefully in 
1867 with the following results : — 

" If you take a hair on which the parasite exists, and hold it between 
yourself and the light, towards the outer half you will see one or more, 
perhaps half-a-dozen, little dark knots, the size of pin points, surround- 
ing the shaft of the hair ; they are readily felt on drawing the hair 
tlurough the fingers ; they are somewhat difficult to detach. Under the 
microscope, with a quarter-inch objective, the mass will be seen to be 
made up of cellular bodies surrounding the hair. It will be seen that 
the mass has the appearance of a fungus growth, of which two distinct 
forms are here present, viz., mycelial or filamentose, and sporular or 
cellular. The hair is apparently healthy^ and if the slide be pressed the 
mass will break away from the hair on either side, bringing away with it 
more or less of the cuticle, and leaving behind a healthy shaft. The 
cells are seen to be of various shapes and sizes. They are from 1-iOOO 
to 1-3000 of aninch^ many are like the *torula' cells developed from 
PentdUum, Others are larger, undergoing division very actively. They 
may be subdivided into two, three, or four parts, or much more freely. 
This indicates the assumption by the parasite of an algal condition. (It 
is this form to which the name Plewrococcus Beigelii manifestly applies.) 

" In watching the mass on the hair carefully, it is evident that a 
number of small cells become detached from the outer or sporular form, 
and at once move actively about. These small cells indicate an active 
growth by subdivision, and a fruitful source of propagation. Certainly 
this variety of fungus, so far described, is the most active growth I have 
come across in my researches, and I have been enabled to germinate it 
most successfully, so as to set all questions as to its nature completely 
at rest. Placed under favourable circumstances in water, the spores 
enlarge considerably, and the mycelial filaments increase also, but there 
is at this time to be observed a very remarkable occurrence, though not 
in all cases. Some of the large cells have become filled with smaller 
cells, and in others, in addition to these, processes have been put forth 
from the circumference of the walls in a radiating manner; in other 
cases the enlarged cells have two long cilia attached to them, by which 
they move about rapidly, whilst a part of the hair previous to this free 
from the fungus, has become dotted all over by minute cells similar to 
those seen in the interior of the larger ones. 

" But more than this, I have observed most distinctly large cells filled 
with smaller cells, furnished with exceedingly delicate raidiating pro- 
cesses, and putting forth pseudopodia. It will here be seen to have 
assumed the features of an amseboid body. Nothing could have been 
more distinct to myself, and those who were observing with me, than 
this peculiar form ; and it seems to me that we have here a pretty com- 
plete history of the life of the fungus — namely, the sporular sub- 
dividing and assuming an algal form, which in turn becomes amsdbi- 
form, and furnishes ciliated cells that supply the earliest condition of 
the fungus, scattered over the hair." Further details, with illustrations 
are given in the memoir, of which the above is an abstract, to which the 
student is referred. 

Flate 12, /. 4. Cells magnified 400 diam. 
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** S/>ecie3 red or brownuk. 
SlaatococciM mlulAttu. (fufi) Aag. Hijo. Alg.p.tiS. 

Cells very variable in size, globose, usually single, rarelj 2-4 
in a family, spated on a. broailly effused red stratam, which is 
more or less gelatinoiia. Cell -membrane rather thick, colour- 
less, hyaline, contents oleaginous orange. 

SizB. Cells ■0037--016 mm. ( KabL), -OOSo-'OlS mm. (Sirck.). 

Rabh. Alg. iii. p. 27. Babh. Exs. 31, 368, 1777. Kirch. 
Alg. Schl. p. 115. 

On the walls of conaervatorieB, all the year. 

This ia one of the apeciea iairbioh Brann has obaerTed the " gkinning 
oft" of the outer cell-membrane. 

Nageli anoriben the red oolonr ooomriug in maaj Palm«llaceiB, partly 
ee anoi-mal, partly as an abnucmal pLenomenon, to the formation of an 
orant^e-ooloui'ed oil in the plaoe of the chlorophyll.* Braan aaya that 
probiably all these have the power of retaiidiig tiieit life a long time in 
the dried condition ; in the above speciea at least, he ia qnite euro of it. 
The browniah'red coloor often acquii'ed by Frotococctu vtridtg may pro- 
bably be explained in the snme way-t 

i^(s II. Jig. 6. CelU magnified *00 diam. 

VlenitHiacoiu loaao-pBislclniw. Habh. Alg. iii., 28. 

Aquatic. Cells nuequal, cloudy, single or biuate, tegument 
hyaline, collected on a Ibln, rather gelatinous peach-roae coloured 
stratum. 

Size. Cells -OOlS-'OOi mm. 

Protococcua roeeo-perskinus, Kutz. Tab. i. t. i. 

Clatkrocystie rosea -persicinas, Cohn, Beitr. iii. (1875)) t. 6, 
f. 1-10. 

Investing submerged aquatic plants. 

Thia rery minnte apeciea, irith cella of a peach colonr, is not nn* 
common about the Oibris of ilsiSiying plants in pools. 1'lje cuUh are 
usually agglomerated in i<]>hbrical or elliptical iDaesea. Cpttuinl; a 
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Size. Cells •009--012 mm., fam. -043-09 mm. (Rabh.). 
Eabh. Alg. iii. p. 29. Kirch. Alg. Schl. p. 112, partly. 
Gleocapsa amplay Kutz. Sp. p. 216. Tab. 3, f. 3. 
Pleurococcua superbus, Cienk. Bot. Zeit., 20 Jan., 1865, p. 
21. Archer Micr. Joum., 1866, p. 63. 

Fixed to submerged plants. 

Brann states that he has observed an irregalar bursting and peeling 
off of the outer coat of malticellalar families or sometimes of isolated 
cells snrronaded by manifold ooats in this species, and G, vesiculosa,^ 

Plate 11 L fig, 1. Cells magnified 400 diam. 

OlaBocystls Tesicnlosa. Nd^. JEinz. Alg, p, 66, t. 4. 

Thallus gelatinons, green ; cells small, globose, as many as 
64, and more, associated in families ; tegument hyaline, colour- 
less, lamellose, lamellae often breaking up ; contents green, 
delicately granular. 

Size. Cells •0045--0075 mm. ; fam. -036 mm. {Rabh.), 

Rabh. Alg. iii., 29. Rabh. Exs., No. 707. 

GlJBocyatia ampla var. vesiculosa, Kirch. Alg. Schl. p. 112. 

On wood and stones in stagnant water. 

In character this species resembles the last, but the cells are smaller. 
See also Cienkowski's paper in " Botanische Zeitong " for 20 January, 
1865, where this species is figured to the same scale as QUsocystis 
ampla, 

Plate III. Jig, 2. Cells magnified 400 diam. 

OlaBocystls n&pestris. {Lyngh,) Rabh, Alg, in., 80. 

Thallus more or less expanded, dirty green, gelatinous, rather 
firm ; cells globose, middle-size, associated in families ; tegu- 
ment colourless, pellucid, distinctly lamellose, soon diffluent ; 
contents green, granular ; sporangia globose, containing from 
4-12 gonidia. 

SiZB. Cells •0037-'006 mm. ; fam. '06 mm. ; sporang. '085 
mm. (Rabh,), 

Rabh. Krypt. Fl. Sachs, p. 128. Rabh. Exs. 1790. Kirch. 
Alg. Schl. p. 112. 

Palmella rupestris, Lyngb. Hyd. 207, t. 69. Hook. Eng. 
Fl. V. p. 897. 

On rocks, moist walls, and damp earth. 

" It occnrs as a dirty yellowish gelatinous crost often hanging down 
in flakes from the face of the rock." — Carm, 

This is not, or only in part, the HcBmatococcua rupestris, Hassall (p. 
326, t. 82, fig. 1), which is chiefly applicable to Glceocapsa polyderma- 
tica, K, 

Plate VIII. Jig, 1. Cells magnified 400 diam. a, from wet rocks ; 
b, from damp earth. 

* See Braun, "Eejuvenescence,'' Ray Society, p. 182. 
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aiaocyaUa Ivtiyotdu. Sit*. Phy. Sen. p. ITS. 
Thallna gelatinonB, Boft, atickj, green ; cells minute, globose 
ftnd oblong, asaociated in amall familieB ; tegument colonrleSB, 
indistinctly lamallose, contents green. 

Size. Cells -OOS-'OOl mm. ; families -Ol-'OIS mm. 
Glaocapia botryoidea, Knte. Tab. 1, t. 20. 
On wood, anbmerged or constantly vet. 
Ttate HI, fig. a. Cell* magnified 400 diam. 

" Fleth-colovred, beconung reddish. 

aiMOCTiUa PualtnUna. (Afeneg. Nott. 1. 10./. S.) 

Thaltus cmstaceoDB, cartilagineoos (horny wben dry), abont a 

line thick, flesh colonr; cells small, sphterical, 2>4-8 asaociated 

in families ; tegnment very broad, distinctly coacentnoally 

lamelloae ; contents becoming yellowish, granulose. 

BizK. Cells 0037-005 mm. ; families -24 mm. {Rabh.). 
Babh. Alg. iii. 30. 

MicToeyetU Paroliniana, Meneg. Noat. p. 78. 
Olaocapia ParoUniana, Kutz. Tab. i. 36, f, 6. 
On rocka constantly wet. 

CoUeoted tome ;eara ago in Eent by Ber. M, J. Berkeley, and nsoally 
f onnd near the sea. 
Hate III. Jiff. 6. Cells magnified 100 diam. 

OlBooysUa ftlnAta. CBudtJ Nag. 
Thallns broadly expanded, gelatinous, firm, yellow-brown ; 
cells globose, or oblong; contents brownish-green or brown, 
gcanalar; tegnment colourless, pellncid, lamellose. 
Cells -OOS-'Oia mm. (AafiA.). 
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Genus 4. UROCOCCUS. Hm. (1845.) 
Cells large, globose, or oblong, reddisb or blood -red ; tegu- 
ment thick, gelatinous, concentrically lamellose ; stem thick, 
gelatinous, often ringed or annulate. 

All the species in this genus are rare, and with one exception confined 
to Britain. We are, therefore, compelled to reprodace figures already 
published, without measurements or information beyond the original 
descriptions. 

The peculiar structure of the pedicellate cells is thus described by 
Braun : — ** The large globular brownish-red or blood-red cells throw off 
colourless layers of cell membrane, which appear to be separated by 
intermediate layers of softer jelly, whence arises a distinctly concentrio 
structure of the envelope. But the enveloping layers of Urococcu8 do 
not retain their original form and integrity ; not increasing themselves 
in size, they are pushed off on the upper side by constantly succeeding 
inner coats, being at first merely attenuated at one side, but subse- 
quently, as it seemed to me, actually broken through. Since this emer- 
gence from the old coats is always repeated on the same side, a mem- 
branoas- gelatinous peduncle is produced formed of cups fitted one into 
another, so as to give an annular ly streaked, apparently shortly articu- 
lated aspect. The red cell, which occupies the summit of this peduncle, 
sometimes divides, and this of course produces a subsequent dichotomy 
of the peduncle. If the periods of the formation of the separate 
enveloping layers were known, the age of the little plant, whose 
history is preserved in the gelatinous peduncle, might be determined by 
the mSimber of rings." — Rejuveneacence^'p, 179. 

* Stem annulate, 

Uzococcus Hookerianns. Hom, Alg, t. 80, /. 4. 

Cells globose, or elliptic, variable in size, blood-red, granular, 
stem more. or less elongated, often divided, densely ringed. 

Size. Cells -OlS-'OG mm. (Rabh.). 

Eabh. Alg. iii. 31. 

Hcematococcus Ifoohenanay Berk, & Hass. in Hass. Alg. p. 
325, t. 80, f. 4. 

On chalk cliff, &c. 

Plate IV. Jig, 1. a, cells considerably magnified, after Hassall ; b, 
cells further magnified, after Habenhorst. 

Uxococcns insignia. Hass, Alg. t, 80, /. 6, a. h. 

Cells large, globose, blood -red; stem abbreviated, remotely 
annul ated. 

Rabh. Alg. iii. p. 31. 

Hcematococcus insignis, Hass. Alg. p. 324. 

" This very fine species I have never met with in any considerable 
quantity. Scattered isolated globules I have frequently met with, and 
these occasionally attached to a closely corrugated or ringed mucous 
appendage. Each globule is usually surrounded by a single vesicle or 
ring ; in some globules, however, there are as many as four or five en- 
closing vesicles." — Hassall, 

Plate IV. Jig, 2. a, d, cells considerably magnified, after Hassall. 

c 
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•• Stem without ringi. 

Vtococcna AUuMini. Han, t. SO, /. 3. 

Cella elliptical, blood-red; stem short, rather club-ahaped, 

colourless, emooth. 

Eabh. Alg. iii. p. 322. 

Htsmatococcvs Allmanni, Hsss. A1g. p. S22. 

In springs at Kna res borough. 

TlaU IV. Jig. 3. a, celU coiuiderab); magnified, aFter Haiulli b, 
cella further magnified. 

Viococena ctrptephtlua. }I<us. t. 80, /. 1. 
Cells small, oval, rarelj globose ; tegoment very large, con- 
■fluent with the short ringless stem. 
Eabh. Alg. iii. p. 32. 

Hamatococcue cryptophila, Hasa. A!g, p. 824. 
Hamatococcus sanguineus, Harr. Man. p. 181. 
Palmella cryptophila, Carm. in litt. 
On stalactites lining a cavern in a quartz rock. 

" Forma wide patcbea eitemallj of a. brick-red ooloQr, bat withiD 
whitish, breakinjf up easily into the nameroaa noparate portionH of 
which each maaa \a formed. The colour reaidex alone in the graaulea ; 
these terminate the superior extremity of the maooaa crolonKatioDB, 
whioh ari- oolourleaa, and arranged almoB 
granalea or oelU are several timea amal 
Batsali. 

Rate IV. Jig. 4, a, oella conaiderabl? magnified, after Hassall ; b, 
oellfl further magnified. 

Genus e. SCHnOCBKAMTS. £r. (1649.) 

Cells globose (or ovate), either single, or 2-4 associated in 

nilies ; tegument lamellosi', ns ngu adviiiices Jiyidiiig regularly' 
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rating immediately into two cells, without preyionslj acquiring a coat 
of oell-membranei and therefore without skinning.** — Braun JtejuveneS' 
cenc€,p. 181. 

Schisochlamys gelatinosa. Br. xnKuia. Sp. p. 89L 

Cells globose ; contents green, granolose. 
Size. -Ol-'Ol^S mm. {Rahh.). 

Kutz. Tab. vol. vi. t. 70. Braun RejuYenescence t. 2, f. 43- 
50. Rabh. Alg. iii. 32. Rabh. Exs. No. 103. 

In peaty swamps, moor pools, and boggy ditches. 
Hate llLfig, 6. Cells magnified 400 diam. 

Genus 6. PAZJSEX.I.A. hyngl. (1819.) 

Cells globose, oval, or oblong, surrounded with a more or less 
thick integument, generally very soon confluent into a firm or 
soft jelly. Thallus shapeless. Division of the cells alternately 
in all directions. 

* Mostly green. 

Palmella mncosa. Kutz, Phyc, Oen. p. 172. 

Thallus expanded, gelatinous, deformed, olivaceous-green ; 
cells large, nearly equal, pale green, delicately granular ; tegu- 
ment very thin, soon diffluent. 

Size. Cells -015 mm. {Rabh,), •007--014 mm. {Kirch,). 

Rabh. Alg. iii. 33. Kirch. Alg. Schl. p. 110. 

Merettia mucosa, Trevis. Alg. p. 46. 

On stones in streams. 
Flate V. Jig, 1. Portion of thallas with cells magnified 400 diam. 

Palmella hyalina. Breb, Alg, Fal, p, 39. 

Thallus gelatinous, irregularly expanded, green; cells very 
minute, crowded ; tegument almost homogenous with the gela- 
tinous thallus, very soon diffluent. 

Size. Cells -OOOS-'OOl mm. {Rabh.), -OOOTS-'OOl mm. 
{Kirch:). 

Rabh. Alg. iii. 33. Rabh. Exs. 1525. Kirch. Alg. Schl. 
p. 110. 

Coccochloris hyalina, Meneg. Nost. p. 66. 

In stagnant water, and bogs. 

The species called Coccochloris hyaUna by Hassall (p. 315) is ffomalo- 
coccus Hassallii, Kntz., one of the Phycochromophycea, and not the 
present. Perhaps the two may have been mixed np. 

Plate V,jig, 3. a, part of thallas, X 400 ; h, portion X 800 diam. 
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VAlmellA Kooteuia, Ran. Man. f. ITS. 

ThalltiB irregiilttrly globose, tnberculste, dark green, geUti- 
noiie, firm. Cells nearly etjual, pule green. 

SiZB. Cells 'DOS X 005 mm. 

Babh. Alg. iii. p. 34. 

Coccockloris Mooreana, Hass. Alg. 3J6, t. 78, f. 1. 

In bogs and etngnant water. 

" The fronds are at an irre|;Dlar globoae form, aboaC an inch in 
diameter, tnberculated, and inoliaiag to become bollow io tbe centra 
when old, at which time it floats on the sarfaoc g the ooluar is dark- 
green and the inbatanoe firm, resembling that of an animal's lirer." — 

We fonnd thig apeoiea floating freel? in a pond in Sntton Park, Bir- 
mingham. In thi9 condition it has jnat the appearance and teitnre of a 
Soiioc. Is it diatinot from A^hanoth^ce prasina ? 
Plate K ih. *■ o, plant natural size ; h, portion X 100 diam. 

"Reddish or orange, 
PalmeUa mlnlAU, var. MtuUia. Ifdg. Eim. Alg. t. 4, D. 2. 
ThalluB expanded, eoft, amorphous, brick-red ; cells nearly 
equal, tegument Bomewbat thick, colourless, hyaline, indistinctly 
striate ; coatents orange, sometitneB greenish. 
Size. Cells ■012--014 mm. 
Rabh. Alg. iii. 84. Rabh. Exs. No. 1778. 
Sorospora grumosa, Haas. Alg. p. 310, t, 80, f. 7. 1 
On wet rocks, moist ground, &c. 

We are of opinion that this ia the Sorospora grumosa of HaBsall. The 
typical form of Palmella miniata has very minute oella, not exceeding 
-0035.-004 mm., but this variety, if it be not a distinct speoiea, haa oells 
nearly fonr times as large. 
Plots V.fig. 2. Portion of tballus, magnified 400 diam. 
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boiled Tegetables, or even decaying Ag^cs, is quite astonishing, making 
them appear as if spotted with arterial blood; and what increases the 
illusion is, that there are little detached specks, exactly as if they had 
been squirted in jets from a small artery. The particles of which the 
substance is composed have an active molecular motion, but the mor- 
phosis of the production has not yet been properly obserred, and till 
that is the case it will be impossible to assign its place rightly in the 
vegetable world. Its resemblance to the gelatinous specks which occur 
on mouldy paste, or raw meat in an incipient state of decomposition, 
satisfy me that it is not properly an Alga." Mr. H. O. Stephens, on 
the other hand, contends that it is an Algoid production. After nar- 
rating its history (see "Ann. Nat. Hist.," 1853, p. 409), he says — •*! 
observed at table the under surface of a half-round of boiled salt beef, 
cooked the day before, to be specked with several bright carmine- 
coloured spots, as if the dish in which the meat was placed had con- 
tained minute portions of red currant jelly. On examination the next 
day, the spots had spread into patches of a vivid carmine-red stratum of 
two or more inches in length. 

** With a simple lens the plant appears to consist of a gelatinous sub- 
stratum of a paler red, bearing an upper layer of a vivid red hue, hav- 
ing an uneven or papillate surf ace. The microscope shows this stratum 
to consist of generally globose cells immersed in or connected by muci- 
laginous or gelatinous matter. The cells vary in size, and contain red 
endochrome. As far as I can observe they consist of a single cell- 
membrane, and contain a nucleus. Treated with sulpho-iodine, they 
become blue. In my judgment this plant is a Palmella closely allied to 
P, cruenta, but certainly distinct, the cells or granules of tiie latter 
differing from it not only in their colour but size.'' The memoir also 
contains observations on the great vitality of this species, and other 
subjects connected therewith, to which the student is referred. 

PUxte V. Jiff, 5. a, part of thallus, magnified 400 diam. ; 6, portion 
magnified 800 diam. 

Genus 7. PORPHT&IBXVM. J^dff. (1849.) 

Thallus between gelatinous and membranaceous, somewhat 

incrusting, long and broadly expanded, composed of globose or 

many-sided cells. Multiplication of the cells by alternate di- 

yision in all directions. Propagation unknown. 

This genus is placed by some authors in Porphyracecs, near the genus 
Bangia, in the o\9&s IViodophycece (see Babh. Alg. iii. 397), but we prefer 
to retain it near the old genus Palmella, in which it was previously in- 
cluded, and to which it seems to be most naturally allied. 

Porphyxidium cxnentnm. Nag, Einz. Alg.t. 4 H. 
Thallus dark purplish-red, gelatinous ; cells angular or 

rounded. 

Size. •007--01 mm. (Rabh.), -OOeS-'OOO mm. {Kirch,). 

Kirch. Alg. Schl. p. 111. Rabh. Alg. iii. 397. 

Palmella cruenta, Ag. Syst. p. 15. Rabh. Exs. No. 14 and 
1071. Hass. Alg. p. 308, t. 80, f. 5. 

Tremella truenta, Eng. Bot. t. 1800. Grev. Sc. Crypt. Fl. 

pi. 205. 

On the naked ground, moist walls, &c. Common throughout 
Europe. 
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The red Bpola ore at first nninded, then irre^lw, iood oonSnent. KDd 

turm ftu eipandsd onul, like ooagnlated blood ol u deep purple colour. 

PUae V./g. 6. a, plant nataral size ; b, oells magnifled 100 diam. 

Genus S. BOTKTBnrA. Breb. (1839.) 

Cells oblong or rounded, involved in a very thick, geUttnonii, 

partially diffluent ititegument, in large families, irhich are often 

very numerous, enclosed in a mother cell which constitutes ft 

snbgloboge tliallus. 

Onlj one apeoieB in Uiis genna. 

Botiydiaa Tnlgula. Smb. in Ham. Alf. 320. 
ThalluH minute, rarely larger than the bead of a pin, glo< 
bose, green. 

SiZB. XhalluB from 1 -500th to 1-lOth mm. ; cells ■002--004 

Meneg. Nost. p. 98, 1. 13, f 2. Rabh. Alg. iii. 37. Rabh, 
Exs. No. 388. HasB. Alg. p. 320, t. 81, f. 2. Kirch. Alg. 
Schl.p. 111. 

On moist ground, trunks, moss, &c. 

" The trondB of varions siieB, rarelj anrpagsiiig the head of a pin, of 
a anbiphBrioal form, aggregated in considerable qnantitj, cover the 
BteiDB of tnoaaes with a palreroleDt blackish.greea atratnm, nbiob 
Agardh llrsC well delineated. The granoles, in the beginning aolitary. 
here and there affixed, aobBphEerical, or alightl; aognlar, acarcelj equal 
in their greateet diameter l-500th mm.; gradnally thej increase in aiie, 
and when they have arrived at Che ]-200tb mm. tliej manifest an in- 
terna! grsnalar substance ; at a later period having acqnired a form 
exactly dpherical, the internal anhstaace ia seen aggregated or collected 
into the centre, and the graDales snrronnded bj a pellnoid tnargiD. 
Again, the; increaae in size, and the interior granalea are aeen oon- 
Terted into Teaioles filled with leaser grannies. These resides in- 
mber and magnitude, tho greatest dimenaionaof the frond 
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Palmodlctyon Tizide. Kutz, Tab, Fhy. L ^. 81,/. 1. 

Thallus mucous, irregularly reticulate, about the thickness 
of a hair, greenish ; cells biserial, with a very thick homoge- 
nous tegument. 

Size. Cells without .tegument, 'OOTS-'OOQ mm., with the 
tegument •025--04 mm. (Babh.), 

Eabh. Alg. iii. 37. Kutz. Phy. Genn. p. 155. 

In ditches, canals, t&c, attached to stones, twigs, &c. 

Becently found by Mr. E. Parfitt near Exeter, of which he gives the 
following account : — ** The plant, where it has safficient room to develope 
itself, spreads over the bottom, in water about six inches deep ; beyond 
this it comes in contact with Elodes canadensis^ over which it creeps, and 
extends its growth from branoh to branch into deeper water. In this 
extension it has first the appearance of a Conferva^ which I at first took 
it to be ; but the moment I touched it, after taking some from the 
water, I found from the soft slimy feel that if a Conferva it was new to 
me, and the microscope soon revealed the true character. When the 
plant grows on the bottom it shows one continuous green membrane, 
stretched tight over the bottom, but when it comes in contact with other 
plants it throws out filaments, the thickness of which is difficult to make 
out on account of their adhesive nature ; for wherever they toach it is 
matter of impossibility to separate them. The membrane forming the 
filaments is structureless, but the sphaerical cells, which form more or 
less moniliform threads, sometimes running in parallel lines, at other 
times forming an irregular net-work on the inside of the filaments. 
These cells sometimes divide into two portions, at others into four, and 
in most of the mature cells may be observed four cellules." — Qrevillea, 
iii., p. 29. 

FUUe VIII. fig. 2. a, portion magnified 200 diam. ; 6, fragment 
magnified 400 diam. 

Palmodlctyon mfescens. Kvtz Spec, 234. 

Ifi usually referred here on the faith of the remark by Kutzing, that it 
was found at Aberdeen by Dr. Dickie. Upon enquiry of Dr. Dickie we 
learn that he knows nothing of the species. He says, " Pahnodidynn 
rujescens is unknown to me, many years have passed since I corres- 
ponded with Lenormand, and I do not remember receiving any note 
from him regarding it. Kutzing (Spec. 234) is responsible for the name. 
I cannot find in my collection anything so named, neither do I re- 
member where the so-called material was collected." Under these cir- 
cumstances it is useless repeating the name in connection with British 

AlgSB. 

Genus 10. TSTRASVORA. Link. (1810) 

Thallus gelatinous, membranous, or submembranous, in the 
beginning a short sac, afterward expanded; cells globose or 
angular, more or less distant, but associated in a single stratum 
into large families. Tegument thick, very rapidly diffluent into 
a homogenous mucous. Division in two directions in the same 
plane. 
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T*t(ui^o>a bttllMk. Ag. Bp. Alg. p. 414. 

Thallus membranaceous, Baccate, obovate, Binnate, bnlloae, 
an inch to a palm long, dark greea, more or Isss verrncose ; 
cells near]; ephierical (after divisioD hemispbsrical or angalar), 
geminate, or qaateniate, crowded, granular. 

Stzs. Cells before diTiaion '0O8-'O12 mm., after diviBion 
•0058--0075 mm. {Rabk.). 

Rabh. Alg. iii. 39. Rabh. Exa. No. 115, 1233. Kirch. 
Alg. Bchl. p. 108. 

Monotrema bullosum, Thur Mem. Cherb. 1854. 

Tetraipora minima, Dear. Flor. Ang. p. 17. 

Ulva bulloga. Roth. Oat. iii. 32(1. Hook. Brit. Fl. ii. 312. 
Harv. Man. p. 171. Hass. Alg. t. 78, f. 13. Dickie Bot. 
Guide, p. 306. Eng. Bot. ed. 2, t. 2405. 

Stagnant pools and ditches of fresh water. 

Hate VI. fig. 1. a, natmal size ; b, fragment mag. WO diam. 

Tettaspoi* gelatinoaa. ( Vaiich.') 

Thallus vesiciilose, ovate-clavate, or obovate, gelatinous, with 
age unequally expanded, irregularly torn, pallid and sometimes 
dirty-green, often incrusLed with lime ; cells of variable size, 
globose, either single or geminate, and scattered or qnatemate, 
nr geminate, and somewhat crowded ; contents green and 
granular. 

SizK. Cells -OOS-'OH mm. (KaW.). 

Rabh. Alg. iii. 40. Hook. Br. Flor. ii, 313. Mackay Flor. 
Hiber. p. 244. Hass. Alg. p. 301. Kirch. Alg. Schl. p. 109. 

Viva gelatinosa, Vauch. Hist. p. 244, t. 17, f, 2. 

Rivularia tubulosa, DC. Fl. Fr, ii. p. 5. 

In pools and ditches. 

PlaCe VI. fin- 2. n. imturni size ; b, fragment mag. VM diam, 
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" This species, at all events, would appear to be distinct, the cells 
being two to three times smaller than those of T, lubrica and T. gela^ 
tinosa" — HassaU. 

This is a doabtf al species, which no one but Haasall appears to have 
seen. 

Flate VL Jig, 4. Fragment magnified, after Hassall. 

Genus 11. BOTRTOCOCCUS. Kutz. (1849.) 
Tballus botryoid (or like a buncb of grapes), irregularly 
lobed, mucous, involved in a tbin parent membrane (?), Cells 
ovoid or elliptic, united in families, whicb are densely packed 
witbin a thin diffluent tegument. 

Represented in Europe by a single species. 

Botvyococcns Bxannii. Kutz. sp, 892. 

Small, free swimming, green, at length becoming pallid or 
reddish-brown, 

SizB. Cells •01--0125 mm. {Rabh.), 

Rabh. Alg. iii. 48. Pres. in Abh. Senk. t. ii. f. 27-33. 
Archer Micr. Journ., 1870, p. 88. Kirch. Alg. Schl. p. 111. 

In moor pools. 

Specimens were found by Dr. Moore floating on the surface of Lough 
Bray in long sheets of some yards in length. Mr. Archer remarked 
upon these *' that this was not an uncommon alga in moor pools, some- 
times coating submerged sedges, and the like, with a greyish green 
stratum, sometimes, however, suspended in the water in streaks, and 
often isolated. It passes throagh a red condition. More than once, 
when a single group or family of this alga, from gatherings kept for 
some time in the house, had turned up under a low power of the 
microscope, he had been to some extent deceived by the way in which it 
resembles some radiolarian rhizopod, .strange as it may seem. The 
mucous matrix containing the families of cells seems not unfrequently 
to give ofE rather long, filiform prolongations, which stand out more or 
less radiantly, looking not unlike pseudopodia and these are undoubted 
rhizopoda containing chlorophyll. It might, indeed, be a good example 
of two objects with no affinity in any respect to each other, still super- 
ficially simulating one another." — Micro, Journ. 1 1870, p. 88. 

Plate VII. fig, 2. a, family group j ^, single family j c, undergoing 
segmentation ; S, free mature cells. All magnified 400 diameters. 

Genus 12. APIOCTSTIS. Nag, (1849.) 
Tballus small, vesicular, fixed by a stem-like base. Cells 
globose, scattered, or Bometimes 8 disposed in a circle ; contents 
homogenous, or delicately granulose, with a distinct colourless 
vacuole ; tegument thick, dissolving into a homogenous gela- 
tine, cells dividing alternately in all directions. Propagation by 
mobile gonidia, which are globose, and furnished with a pair of 
vibratile cilia. 

This genus consists of a single species, unless the variety linearis of 
Nageli is entitled to rank as specifically distinct. 

D 
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Aplocystls BcMinluift. Ndg. Eira, Alg- p. 69. 

Thallaa pear-ehaped, palUrl green, the cavitj filled up by 
geUtinouB matter, in which are imbedded the gonidia, at first 
few, increaaing in namber with age, as far as 1600. 

SiZB. Frond -04-1 mm. high, gonidia 012 mm. diam., 
cells -OOTa-'Oll mm. {Rabh.). 

Rahh. Alg. iii. 43. Fresen. Beitr. p. 237, t. ii. f. 1-20. 
Henfrey in Micro. Joum., 1856, p. 52, t. 4, f. 26-27. 

Fresh wat«r ditches, &c. 

ProfeBBor Henfrey foand this plant in Jannnrj, id a jar of water oon- 
tftining aqnatio plants Ironght from Wimbledon Comnion six months 
previooaly. The development, aa recorded bj N^eli, is detailed in tbe 
article qnoted above. 

"The young 'Bwarm cells' (zoospoies) attach themselves by their 
ciliated point (eBpeoially in Cladophora frattd), and become inTeslod 
with a olnb-ehaped, envelopin); membrane. The Hrst division of the 
green body then takes place in the direction of the axis of the vesicolar 
envelope, and ie repeated alternately in each direction of space. Daring 
thii the vesicle in whiob tbe cells (gonidia) lie, continually expands, and 
generally beeoniea very evidently peduncnlaCed. Tonng vesiolea 
contain a regular number of cells, namely, 2, 4, 8. 16, 32, io., but the 
number afterwards becnmea indefinite ; in largish veaiclea, 1-50'' 
(■5 mm.) long and 1-120" (-2^ mm.) diam. I have counted about 800 ; 
in the largest, about 1-25" (1 mm.) long and I-SO" (-5 mm.) thick, some 
1,600 cells. 

" Tbe cells (gonidia) are at first nniformly distributed over the whole 
cavity of the vesicle. Subsequently they generally become collected on 
the internal surface of the wall of the vesicle, wbero they lie in one or 
more strata. Bat the cell division always takes place in all directions 
of space, the cells aitnated internally advancing ontwards towards tbe 
periphery. In old vesicles tbe cells are sometimes arranged in rings 
of e.glit upon tlio wall. Wlieii tho family ct cells is mBtnre for 
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Genus 13. aRAPHZDIUM. Kutz. (1B45.) 
Cells fusiform, or cylindrical, generally very gradually cuspi- 
date or acuminate at the ends, rarely obtuse, straight or 
variously curved, single, geminate, or fasciculately aggregate, 
decussate in the centre, or radiately conjoined, rarely two 
laterally united at the end, other cells free. Tegument thin, 
smooth. Contents green, very finely granular, furnished with a 
central, or rarely lateral, transparent vacuole. Division of the 
cells only in one direction. 

ahaphidium acicnlare. Braun. JRabh. JExs, 442. 

Yery slender, 15-20 times as long as broad, yellow-green, 
often single, acicular, acutely cuspidate at each end, straight, or 
slightly curved or somewhat lunate. 

Ankistrodesmtjts acuttssmus. Archer in Micr. Journ., 1862, t. 
xii. f. 44-56. 

Closterium Griffithii, Berk. Ann. Nat. Hist. xiii. 256, t. 14, 
f. 2. 

Rhaphidium polymorphum var. yaciculare, Babh. Alg. iii. 45. 

In pools. 

''Cells very minnte, 20-25 times longer than broad, fusiform, very 
slender, straight, very acutely acicular, solitary or forming fasciculi of 
2-4 cells ; endochrome light-green, mostly with a minute parietal semi- 
circular or rounded pale body or space placed near the middle of the 
cell, otherwise usually appearing homogenous, sometimes slightly 
granular.*' It agrees with R. falcatum in its very slender and acute 
cells, but it differs from it by its straight, not arcuate cells, by its fusi- 
form more qaickly attenuated cells, by its more intensely acate extremi- 
ties, and by the constituent cells of an old fasciculus being much fewer 
in number. — Archer. 

Hate VIIL Jig, 3. Cells magnified 400 diam. 

BJutphidiuin falcatum. (Cor da,) 

Fusiform, slender, acutely cuspidate at each extremity, 
curved, or semi-lunar, 4-16 congregated in fascicles. 

Micrasterias falcata, Corda Aim. Carls. 1835, p. 121, t. 2, 
f.29. 

Stauraatrwn falcatum, Ehr. Weigm. Arch. 1836, p. 185. 

Closterium falcatum, Meneg. Liunaea, 1840, p. 233. 

Ankistrodesmus gregarius, Breb. in litt. 

AnkistrodesmusfalcatuSy Ilalfs Desm. t. 34, f. 3. 

Rhaphidium poli/morphum, var. a, falcatum^ Kabh. Alg. iii, 45. 

In pools. 

It is a very common plant in ponds, &c., and resembles a minute 
young Closterium^ except that although some individuals may be soli- 
tary, others will be seen in the same gathering collected in the charac- 
teristic fascicles. 

Plate VIII. Jig. 4. a, families magnified 400 ; b, magnified 800 diam. 
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aiMpUdlnm daplex. Eutx. i%c Oem. p. 144. 

Faeiforni, slender, slightly sigmoid, single, or 2, 3, or 4 
laterally connected at the poles, otherwise free. 

Rkaphidium triplex, Rabh. Krypt. PI. Sos., p. 134. 

Scenedesiim» duplex, Ralfs Deam. 193, t. 34, f. 17. 

Rkaphidium polymorphum rsr. d. tigmoideum, Rabh, Alg. iii. 
p. 45. 

In pools (apparenlly rare). 

" Cella 1mear-laiiceolBt« ; extremities taperiog to a See point and 
ODrved in opposite direotioaa. The oolla olosel; nnited, freqaently the 
f rood, oooaiatH of only a single pair of oells so oonneoked, bnt Bumettmas 
o( two or eien three of these pairs, which, howevor, are remote from 
each oCher, ia this case ; as the cxiniiocting maooaB is oolourless, they 
look like distinct plants, and their lelatiuc can be deteoted only by 
moving the frond. It kept in water for a tew days, the oells aeparate 
from each other.'' — Rolfs. 

This description is scarcely aooorate. as each cell is a distinct planL 

Bate VIII. Jig. 6. a, cells magnified 400 ; b, magniSed SCO diani. 

Grhus U. DZCTTOSFHJEKXVK. S&g. (184S.) 

Cells elliptic, wttb thick conflnent macons investment, com- 
bined in numbers into free- swimming one-layered hollow- 
globutar families, one always at the ends of delicate threads 
ffbicb proceed from the central point of the family, and which 
become repeat«clly branched towards the periphery ; division at 
the commencement of a series of generations in all directions of 
space ; afterwards, as regards the middle point of the aggre- 
gate family, as a rule, alternating only in the two tangental 
directions. 
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BictyosphMliim venifoime. BuItu ffedwiffia ii. 22. 

Families aggregated in an irregular form ; cells reniform, 
nearly twice as broad as long. 

Size. Cells OOS-'OOG mm. (KaftA.), •006--01 X-01--02 mm. 
(Kirch.), 

Eabh. Alg. iii. 47. Rabh. Exs. 789. Archer in Micro. 
Joarn., 1868, viii. p. 65. Kirch. Alg. Schl. p. 106. 

In pools. Near Snowdon, N. Wales. 

" This plant possesses larger families than D. Ehrenbergianian^ which 
are irregnlarlj shaped, seemingly owing to the development of the 
delicate supporting fibre not going on in the same regular manner as in 
the preceding species, and the cells themselves are much larger uid 
reniform.'* — Archer, 

Hate IX, Jig. 2. a, 6, 'plants magnified 400 diaoL ; c, portions show- 
ing filament. 

BictyospluBzium consUictiuii, Archer (Micr,Joum., 1866, o. 128) 
having been afterwards found to produce zygospores (see ^* Micro. 
Journ.," 1875, p. 415), has been transferred to the DesmidecB 
in company with Cosmocladium, to which genos it seems to be 
allied. 

Cosmocladium Saxonicnm, DeBary, is sometimes placed by 
anthors (as in Eabenhorst's Algse) in this family. Bat, as 
DeBary demonstrated in "Flora" (No. 21,1865), the cells 
proceed in the same manner as in Cogmarium, and therefore its 
proper place is with the Conjugate, as one of the DesnUdecB, 
It has been found in North Wales. 

Gbntjs 15. HOaMOSFOaA. Breb. (1840.) 
Thallus tubular, gelatinous, swimming free. Cells oblong, 
or oval, green, arranged in simple longitudinal series (families), 
either remote from each other, or more or less united at the 
poles. Tegument thick, confluent, contained within the broad 
gelatinous tube, which is either simple or branched. 

* Tubes simple. 
Hom&ospova mutabilis. Breb. Mem. Fal, 1840. 

Tubes intricate, more or less broad, or parallel and coalescing ; 
cells twice as long as broad, broadly rounded at each end ; 
tegument very thin. 

Size. Cells -01 1-017 mm., tube diam. '048 mm. (Rabh.). 

Rabh. Alg. iii. 48. Breb. in Ann. des Sci. Nat., 1844, t. L 
f. 2. Kirch. Alg. Schl. p. 108. 

In boggy pools. Ireland. 

Mate X, Jig, 1. a, portion of filament X 300 ; b, same breaking up 
X300. 
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RotBiMpMk t>knavM«ftlla. Breb. 

Tubea slimy, eqnnl or nndulate : cella 0Tat«-oblong or fusi- 
form, (liapoaed trunsversel/ in a moailiform series; coatents 
granular. 

tiiZB. Diameter of tube '075-'12 mm. 

Eabb. Alg. iii. 49. 

lu bogfl. 

Flate X, Aa, 3. a, portioa of Qlamaali X 200 d\am. ; b, portioD X 
400diam. 

•• Tubea branched. 



Thwa&u. 

Tubes broad, gelatinous, irregularlj branched ; cells oval or 
nearly cylindrical, obtuse at the ends, either remote from each 
other or connected, twice as long as broad; contents green, 
with green laminte radiating from the centre. 

Thwaites in Harvey Phy. Britt. t. 213. Rabh. Alg. iii. 49. 

In brackish and Bait water, attached to Cladophora. 

The filameata in this BpedeB, niilike those of the preoeding two 
BpeciOB, DIB branohed. 

Hate X. fig. 2. a, portion of Blament X 200 \ 6, omall portion with 
cella X 400. 

Genus 16. CTUNDKOOAFSA. Reintch. (1867.) 
Cella sphterical or ellipsoid, membrane thick, either with a 
three or fourfold tegument, or naked; cells associated in a 
linear series in families, encloeed in a cylindrical hyalin 




PALMELLACEiE. 23 

plant agreed with Heinsch's in the dimensions of the cells, their oval 
figare (truncate after division, whilst closely apposed, and nntil fall size 
is again attained), their longer diameter posed in the direction of the 
length of the cylindrical filament and in their being involved by a 
number of concentric hyaline investments standing off from the cells at 
the poles, closely applied at the sides ; not, however (as Beinsch shows) 
uniformly four^ but two, three, or four, and standing off from the cells, 
not equidistantly, but at different distances. It is, however, quite 
possible that where the fewer number only of laminsB of the envelopes 
were apparent, others may have been present, but so closely applied to 
the cells (and to each other) as to appear as if absent. Just as depicted 
by Beinsch (though his figure be rather stiff), I saw some of the cells 
undergoing sel f. division, the fission always taking place through the 
shorter diameter, the new cells, at first flattened at the ends, then grow- 
ing as long as the older, and becoming rounded off, and thus the longi. 
tqdinal direction of the cells is maintained. Thus this form is unlike 
Cylindrocapsa nuda (Beinsch), in which the oval cells are placed trans- 
versely, and appear to be without the loose outer envelopes. The 
author does not state that the contents are not a bright, but a dull lurid 
green, very opaque. On endeavouring to preserve this plant, it * kept * 
not at all, colour became lost, envelope shrivelled, and even after a 
couple of days the examples did not represent the same thing as when 
fresh. 

" Thus the morphology of the plant points to an affinity with HormO' 
spora, Breb., which, too, has its forms with the elliptic cells placed 
longitudinally {JS^. mutabilis and others) and transversely (H. traruver- 
salis), but no Hormospora^ except H rarrwaa, Thwaites, appears 
attached ; the contents, too, are bright green, and seem to show a 
characteristic internal arrangement not seen in Cylindrocapsa ; the 
outer investment is also more mucous. As a form, or a form>species, 
(for, doubtless, such as those belonging to Cylindrocapsa and Hormo' 
spora can all be accounted no more, so long as no reproductive process 
is known) the present plant {Cylindrocapsa involuta) is, per se, abun- 
dantly distinct. It appears to be very rare, so does C nuda, 
which I only once met with ; neither is recorded by Babenhorst in 
*Plor. Europ.* 

" But whether these Cylindrocapsa-forms be mere stages of other 
growths — mere form-species — or permanent parthenogenetic species — 
they are entitled to hold a place for purposes of reference until happily 
more be, if ever, known as to their development and their right to 
rank as independent plants." — €hrec. ill. 40. 

Tlate IX. Jig, 3. Portions showing spores X 400 diam. 

Cylindrocapsa nuda. Reinsch Alg, p, 67, t. 6, /. 2. 

Undivided cells ellipsoid, membrane thick, without teguments, 
filaments now and then thickened and enclosing four cells. 
. Size. Tube •023--03 mm. diam. 

In streams. Ireland. 

Cienkowski's* researches on CyUnd/roca/psa involuta achieved such im- 
portant results that they must be indicated here, since the reproduction 
will, doubtless, be identical in both species. 

" This alga possesses antheridia and ocgonia. The oogonium is a 
globular inflated joint, it consists of contents and wall ; the lii-st presents 

* Cienkowski, " Zur Morphologic der Ulotricheen,** in Melanges Acad. 
Imp. de St. Petersburg, t. ix. p. 531. 
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B protoplagmio gnnosphere. oolcmred by chlorophyll, a 
atarch giaQoleB ; it preaentB at one point of the periphery very ofl«u b, 
clear spot. The gonoBphera is looaely enoloRed by the Hereral (3-6) oon. 
oentrio galatinoaa (as it were awollea or expanded) membronei. Bnoh 
oogooia lie either aereral to((Bther, forming a moailifonn ohaia, or they 
preient (hemaelTeB in the middle of a series of antheridia, or bebweea 
unaltered vegetatire joints, apon which, farther on, mayabat aatheridia. 
Cylindrocftpsrt ia thus monoiooat. At both poles of the ooifoninm the 
coata are produced into a short o;lindrical prooeaa ) adjoininff processes 
are mntually apposed. The giie of the oogonia varies ; it may reaoh 
-042 mm., the (ronosphere 024 mm. 

" The antheridia are discoid or sphraroidol little cells, like the oogonia 
posaeseing a mnlti-lamiaated ooat, they may form a long aeries or little 
groapa of paira ; tbej are often enveloped ia twos or fonra by □ameroaa 
laminEB. The conteiita are clear redrtiah yellow. The male cells (lite 
the vegetative) are formed by binary division of the mother joint, with 
the diatinction that they oease to grow, remain amaller, and gradually 
asaame the yellowish red colonr. Each antheridinm developea by divi- 
iion of iti contents two spermatozoida. At maturity they are ejected 
with a Jerk ; when free, tbey lie for a while motionleaa enclosed in their 
' gelatinona envelope. Preaently they aasnme a tremnlons motion, at last 
bnrsting the vesicle aod swimming abont. They are protoplaamio fnsi- 
form bodies of about -016 mm, in length, contents sparing. yeHowigh 
red) at the anterior hyaline point are borne two flagalla, below wbioh 
are two mjnate pnlsaling vacnoles. 

" Shortly after their exit they are to be foand in the neigbbonrbood 
of the oogonia. The whole cavity of the oogoniam becomes paahed oat 
laterally, dissolving and leaving an opening at the apex of the expansion. 
The apermatozoids aeem now to be no way aimleas in their movemeats, 
their whole object being Beerain$;ly to effect a penetration ; with great 
energy tbey drive against the wall, and retreat, and so peraist for honra, 
until at laat the movement ceaaea, and tbov shrink into formlesa little 
tnasaes. The actnal confluence of the spermatoEoid with the gonosphere 
was not observed, but the oonalnsion drawn by the author seems to be 

" Tbe next change coDsists in the appearance of a thick gelatinons 
iirootly on the anrfEH'o of th" tfonosphef 
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globose, afterwards elongated, or elliptic, sometimes conoid, one 
or other pole colourless, arranged more or less regularly in longi- 
tudinal families; tegument thick, at length diffluent, cells 
dividing in one direction, chiefly at the apex or periphery of the 
thallus. Propagation by means of agile gonidia. 

Hirdziunis penicellatns. Ag, Syst. p. 24. 

Thallus rather cartilaginous, olivaceous, of yariable thickness, 
simple and naked below, divided above, and vQlous with dense 
fibrils. Internal cells elliptical or somewhat lanceolate ; tegu- 
ment very thin, scarce visible ; contents homogenous. 

Rabh. Alg. iii. 50. 

Hydruma fxtiduSy Vauch. Kirch. Alg. Schl. p. 106. 

var. e. Bmcliiselii. Babh. Alg, m. 60. 

Thallus from an inch to a foot long, oftentimes sparingly 
branched, plumose with very dense fibrils. 

SiZB. Cells •006--0095 mm. i^Rabh,). 

Hy drums Dacluzelii^ Ag. Consp. p. 27. Hass. Alg. t. 77, f. 
3. Rabh. Exs. 176, 873, 1193. 

Batrachospermum myosuruSf Ducluz. Conf. Montp. p. 76. 

Palmella myosumSf Lyngb. Hydr. t. 68, E. 

Cluzella myosurus, Bory. Diet. iv. 234. 

In alpine rivulets, on stones, rocks, &c. 

'' Boot Bcntate, blackish, hard. Fronds clostered, solid, very gela- 
tinons, 2-6 inches long or more, 2-4 lines in diameter, freely waving in 
the water, attenuated towards the apex, branched ; branches scattered, 
alternate, elongate, slender, beset with other more slender, short ramaii. 
Gelatinous mass pellucid, viscid, colourless under the microscope, without 
apparent margin, unless as the granules imbedded within its substance 
indicate such ; these are globose, green, formed on the stem and primary 
branches, most densely set in the ramuli, especially towards the margin. 
Colour of the recent frond brownish-olive, or dark brown, in drying 
green ; of the granules both recent and dry green." — Lyngbye. 

Odour in a recent state very offensive. 

One or other of the many forms of this species has been called 
Palmodactylon subramosum, Nag., but we have not, as yet, seen any 
true British representative of that genus. 

Hate 2C. fig, 4. a, natural size ; h, portion magnified 400 diam. 

Gknus 18. HEPHROCTTIUM. Nag, (1849.) 
Cells oblong kidney-shaped, with a dorsal chlorophyllose 
vesicle, 2-4-8-16 associated in free swimming families sur- 
rounded by an ample oval or kidney-shaped tegument. Pro- 
pagation unknown. 

Only two European species, both of which have been found in the 
British Isles. Both are usually found together, and it is possible that 
hereafter they may be referred back to one species, as Nageli pro- 
posed. 

E 
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Ncphioeyttiint AcudUAnmn. Nag. Einx. AJg. p- 60. 

Cells pale green, almost homogenoas, 4-6 timea bs long 
as broad, apirally arranged, in faniiliea of 4-8 cells; tegn- 
ment thin nliich encloaea tbem, length 2-3 times the breadtb. 

Size. Cells diam. ■0038--0075 mm. (Rabh.). 

Rabh. Alg. iii. 52. Nag. Einz. Alg. (forma minor), t. iii. 
C. a-h. Kirch. Alg. Schl. p. 112. 

In ditches, bogs, &c. 

Pate XI. fg. I. a, b, familieB) c, end view; d, free cells. All 
magniOed 400 diam. 

Mcphiooytliui Naagelil. Orun. Sabh. Alg. ui. 62. 

CelU dark green, granular, twice as long as broad, irre- 
gnlarly disposed, families usually composed of 16 cella ; tegu- 
ment thick. 

Size. Cells diam. ■011--022 mm. (RahL). 

Nephrocytivm Agardhianvm, majus Nag. Einz. Alg. t, ill. C. 
fig. i, k,p. Kirch. Alg. Schl. p. 113. 

In similar or the same places as the foregoing, with which 
it is often associated. 

Plate XI. Jig, 2. a, b, e, familj gronps ; d, free cells. All magnified 
400 diam. 

Qbnuh 19. OOCTSTZS. Mg. (1866.) 

Cells oblong, chlorophylloug, either solitary or hinate, qua- 

temate, oroctonate; contained at first within an ample simple 

mother cell, at length free by dissolntion of the membrane. 

This ffenua, as Mr. ArclierliBB observed (Micr.Jonm., 1877. p. lOE). 
vNqihrc ■• ■■ ■ . . 
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became more dense, and the reticnlated arrangements lost, or rather, 
perhaps, more properly speaking, the interspaces become clothed with 
chlorophyll grannies. At first glance this might be mistaken, under a 
low power, for that small form of Eremosphara viridis, which origi- 
nates when the individnals of the ordinary large form produce simal- 
taneonsly four, in place of two daughter cells ; but the evident elliptic 
figure and the thickened poles, as well as the different arrangement of 
the chlorophyll contents, would, on closer inspection, at once distinguish 
them. Mr. Archer has drawn attention to the seemingly curious very 
great expansion of the wall of the mother-cell, almost looking as if iu 
anticipation, rather than as in consequence of the gprowth of a young 
* brood ' of two, four, eight, or sixteen daughter-cells, so much so that 
it almost had the aspect of a fresh growth, rather than that of a mere 
swelling up of the old membrane.'* — Qvart, Jottm, JUicr, &ci., 1877, 
jf. 105. 

Oocystis setigexa. Archevt in Qua/rt. Jovm, Micr. Soi,, 1877, p. 194. 

We are unable to give any description of this species which, 
as far as we are aware, bears only a manuscript name. Neither 
are we able to give figures of either species, although we hope 
to do so hereafter. 

Genus 20. DIMO&PHOCOCCV8. Br. (1849.) 
Cells united in fours on yery short branches, dissimilar, the 
two intermediate contiguous oblique, obtuse ovate, the two 
lateral, opposite and separate from each other, lunate ; families 
free swimming, in botryoid clusters. 

This genus is allied to Dictyosphcerivmf next to which it should have 
been placed. 

Dimorpho coccus lunatuB. Br.^Z^jr. Uni.p.44. 

Green, apices of the cells hyaline. 
Size. Cells longitudinal diam. '01-*02 mm. 
Kabh. Alg. iii. p. 86. Archer, Quart. Joum. Micr. 8ci., 
1872, pp. 195, 197. 

Floating in pools. N. Wales. 

We have been unable to make a successful drawing from the 

specimen we possess of this Alga, as we have not seen it hving. Id r. 

Archer, on reporting upon its occurrence in Ireland, criticised the only 

figure extant (in Babenhorst's Alg. Eur.) in the following terms : *' The 

upper or outermost cells do not, as they are made to seem, or as tbe 

original description might lead one to infer, stand above the larger and 

lower (inner) cells as upon a common stipes, but the former grow off 

from the latter, and remain joined thereto by a short pedicle. The inner 

eels are broadly renif orm, and two stand opposite to each other at tbe 

apex of the supporting stipes, so as to present a lunate figure, and from 

the lower part of the sinus made by these it is that the pedicle of each 

of the pair of secondary, more or less reniform, but unequally lobed, 

cells (one from each lower cell) starts, the smaller lobes of these latter 

overlapping each other, and appearing, in a crowded cluster, like one 

cell, only of smaller dimensions, concentrically posed above the lower 
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cell, and M if on & oommon stipes, tbrnt ia, M if all were ' in lamiilia 
— qnatematim oonjonotce.' " The larger lower oella are com- 
bined, inter BB, b; a Hoft iiregnlar ooloocleu faroated (almost u if 
Hhrivelled) stalk, into a crowded oolon; or familj. Tbia branched oliuler 
of oalla reqaires to be brokeii ap and. preased oat ere the sirongBment 
referred to can be seen. The atractnre and mode of arrangement of tbo 
oellB (which are bright green, with a pale narrow little apooe at the 
upper eitremitj, and with large ohloropbyll granalea) beoomea thna of 
aomewhat oomplei appearanoe, nor did it appear to have been made oat 
fnll; by Braon himaelf, aa conveyed by hja description. — See Quart, 
Joum. Mier. Science, 1872, pp. 19G, 198. 

QiHuaZi. IEXSOHOCOCO0S. Niig.(XMS.) 
Thallas dicbotomonsi; branched, bearing tbe termiDal cells. 
Cella globose, terminal, geminate or qnaternate. Division of 
cells in one direction. Propagation by zoogonidia, 
Thia genoa ia confined at present to a aingle apeoiee. 

MUchoooaoaa Qoufarrloola. Nag. Etta. Alg. p. 82. 

Cells globose, even, geminate, ternate or qnaternate, on tbe 

tips of the branches, bright green, delicately granular, destitnte 

of a cbloropbyllose vesicle ; stem hyaline, iipurionsly articulated, 

often swollen at the angles. 

8izB. Cella ■0045--009 mm. {Rahh.). 
Babb. Alg. iii. p. 54, fig. 29. 

Attached to filamentous Algte in ditches, near Btafibrd, 
Aagnst, 1849 (Rev. R. C. Douglas). 

Thia interesting little plant is liable to be overlooked on aoooQnt of its 
small size and the delicate hyaline atom, only the pair, or more, of little 
globose green cella being at first visible. 

rtate XL Jill. i. a, two planta parasitic on Conferv 




PROTOCOOCACBA. 29 

Family II. PROTOCOCCACE^ . 

Unicellalar algae, in the strictest sense, chlorophjlloos, with- 
out terminal growth, or ramification, without a yegetative 
generation of cells. Either single, segregate, or associated in 
families. Cells of the families either indefinitely increasing in 
number (then forming families) or of a definite number (then 
forming a ccenobium). 

Propagation bj means of gonidia, arising in the mother cell 
bj free cell formation ; gonidia of two kinds, the one larger, 
macrogonidia^ the other smaller, microgonidia ; the former 
oblong, mostly produced anteriorly into a pale bi-ciliate beak, 
rounded and greenish at the posterior end, developing into an 
individual plant ; the microgonidia similar to these, and also 
motile, but passing after a short time into a quiescent state, and 
at last into resting spores, or hypnospores. 

This family is usually subdivide into the following sub- 
families : — ^ 

1. Protooocce^. 5. Hydrodictye-b. 

2. Chlorocooga.gejs. 6. Ophiocytie^. 

3. POLYEDRIEJS. 7. PbDIASTRB^. 

4. SCENEDESMBA. 8. SoRASTREJS. 

9. CHARAGIEiEE. 

Many of these small sab-families include but a single genos, so that, 
in effect, the character of the sab-family is that of the genos ; hence 
they are of little value, especially in a local flora. 

Sub-Family 1. Peotococcjej:. 

Cells sphaeroid, segregate ; cytioderm thin, hyaline, without 
integument, swimming free, or, when not growing in water, 
forming a thin pulverulent stratum. Conteuts in the beginning 
homogenous, then granular, green, or reddish. 

Only one genns has yet found a place in this sub-family, of which 
one species is British. 

Genus 22. PBOTOCOCCUS. Ag. (1824.) 

Characters the same as in the sub-family. Propagation by 
mobile gonidia. 

ProtococcuB Tixidis. Ag. Habh, Alg, m., 56. 

Cells bmall, segregate, accumulated in a broadly expanded 
stratum, of a yellowish green colour, either pulverulent, or, 
during moist weather and after rain, somewhat gelatinous. 

Size. Cells •0025--004 mm. 

On the trunks of trees, fallen branches, and damp walls 
throughout the year. 

It is very probable that this is only a condition of Pleurococcvks vul- 
ga ris, 

plate XlLfig. 1. Cells magnified 400 diameters. 

P 
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8uh-Family 2. CHLOBOOOOOACEiB. 

Cells sphieroid, either single and free, furnished with ft 
clilorophyllose vesicle and a pale lateral spot, sometimes with an 
ample te^ment, or more often accamulated in strata or little 
clasters. Propagation by zoospores, formed bj division of the 
cell contents, escaping b; rnptiire of the cell wall. 

GiHUS 23. CBLOaOOOCOUK. JVm5. (1S2G.) 
Cells subglobose, single or in clnstera. Characters the same 
as the Bub -family. 

A. Species green, 
f Tegument thin. 
CUosooocottin hnmlcolnu. (liiig.) Bab\. Kr. Fl. Sachi, 137. 
Strntum effused, dark-green, pulverulent ; cells globose, 
variable in size, often many united in families, involved in a 
common hyaline tegument ; cell membrane thin, but thickening 
with age ; contents at first pale or yellowish -green, homo- 
genous, at length dark-green, granular. 
Size. Cells -017 mm. diam., or less. 
Rabh. Alg. iii. 58. 

Cyslococcite kumicola, Nag. Einz. Alg. 85, t. 8, f, E. 
On the naked ground {A. W. Wills). 
Flats XI J. fig. G, Cells and family magnified 400 diameters. 

Chloxooooonm fraatnloanM. (Carm.) Rabh. Alg. IIT.,G9. 
Thallua effused, pnlverulent, green ; cells globose, of medium 
size, asBOcinted in families which are involved in a broad hyaline 
homogenous envelope. 

Size. Cells -007 mm. diam. ; families to -04 mm. diam. 
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We have retained this in its present position in deference to Raben« 
horst, to whom the species mnst have been known. At the same time 
its SDmginons green colonr seems to indicate an affinity with Phycochro- 
mophycece rather than the present order. 

** Plant producing spots on walls and stones of a yellowish g^reen colonr, 
and at first very small, but afterwards indefinitely larger, from a number 
becoming confluent. First discovered in this country by the Rev. M. J. 
Berkeley on the freestone walls of Christ College, Cambridge.*' — 
Qreville. 

Plate XIL fig, 4. Cells magnified 400 diameters. Some undergoing 
division. 

tt Tegument thick, 
Chlorococcnm gigas . Qrun. in Bahh, Alg,, No, 1436. 
Stratum thin, green, mucoas ; cells globose, large, either 
single or associated in small families, always involved in a broad, 
distinctly lamellose hyaline tegument. 

Size. Cells •012-*017 mm. diam. without the hyaline mem- 
brane. 

Protococcua gigas, Kutz. Phy. Gren. p. 145. 

In pools, on walls and glass windows. 

One of the finest species in this genus, and possibly not uncommon. 
We have met with it two or three times, but not in any great quantity. 
It must not be confounded with Ghwcystis ampla. 

Plate Xn.fig. 3. Cells magnified 400 diameters, b, in different stages 
of division. 

B. Species red, rusty, or orange. 

No British species in this section recorded. 

Sub-Family 3. PoLYEDEiEiE. 

Cells single, segregate, free swimming, compressed, 3-4-8 
angled ; angles more or less produced, sometimes radially elon- 
gated, either entire or bifid, mostly armed, oblong-elliptic when 
viewed laterally, rounded or rather truncate at the ends. Cell - 
membrane thin, even. Chlorophyll-mass mostly granular, 
equally distributed through the cell, sometimes with 1-4 reddish 
oil-drops. Propagation unknown. 

Genus 24. FOLTEDRZUM. Nag, (1849.) 

Characters the same as above for the sub-family. 

A. Angles entire. 
Folyedrium gigas. Wittr, Sotvattensalger, p, 33, t. 4, /. 4. 
Cells irregularly pentahedrical (rarely hexahedrical), angles 
obtuse, sides concave. 

Size. Maximum diameter of cells *065-*075 mm. ; minimum 
diameter •035-'045 mm. 

Archer, in Quart. Journ. Micr. Science xvii. (1877), p 105. 

In standing pools. 

This large and distinct species has the angles rounded and unarmed. 
Plate XIII. fi^, 1. a,hf o, cells in three positions, magnified 4W, 
after Wittrock. 
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FolT*dilnm t«ts»e4rle«m. IfUg. Binx. Atg, 
Cells regularly tetrahedrical ; angles obtaiie, mncronate. 
8izK. Cells 01 5-03 mm. diam. 

Babh. Alg.iii. 62, Archer, Micr. Joara., 1866, p. 62. 
Id pools. 

Thia might poaaiblj be mistaken for the end vieir of some npeoies of 
Biauraatrum, againat whicb error it is essential that beginners Hhoald be 

J'late Xlll. Jig. 3. Cells magnified 400 diameten. 
B. Angles radiato-elongaled. 
VolT«iltiuitt longiaplnmu. {Perty.) Rabh. Alg. iii., 68. 

Qnadri- radiate, radii thin, elongated, scarcely thickened into 
a body in the centre. 

SiZB. Length of arms -03-05 mm. 

Phycagti-um longispinum, Perty KI. Lebensf. t. xri., f. 30. 

In pools. N. Wales (A. W. Wilh). 

A pecnliar Bpcoies, which at first sight seems to bave bnt little re- 
lationship with the other species figored. It is often found assooiated 
with Desmids, and delights in similar looalities. 

Plate Xlll. jig. 2. a, b, e, d, oelU magnified 400 diameters. 

C, Angles lobed. 
Folyvdrinm enoim*. (Kal/s.) Sabh. Alg. ni., 68. 
Cells irregnlarly tetrahedrical, with the angles produced, 
hyaline, deeply bilobate ; sometimee repeatedly bilobed, with the 
lobes mncronate. 

SiZB. Cells ■025--04 mm. diam. 
Stauraetruin morme, Ralfs, t. 33, f. 11. 
In pools. 
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a coenobium. Props^tion by division in the cells whence arise 
gonidia, which unite themselves into a coenobium within the 
mother-cell, and are at length set free by the rupture of the 
cell-membrane. 

Genus 25. SCENEDE8MU8. Meyen, (1829.) 

Cells polymorphous, equal or unequal at the ends, often pro- 
duced into a spine-like horn. Frond or family composed of 
from 2 to 8 oblong, fusiform, or elliptic cells, connected into a 
single or double continuous row ; propagating by means of the 
repeated segmentation, in parallel planes, in one or two direc- 
tions, of each of the cell- contents into one or more brood families 
(not motile), set free by the bursting of the parent-cell wall. — 
Ndgeli. 

A. Cells unarmed. 
ScenedesmuB obtusus. Meyen, BdbK Alg, in., 63. 
Cells oblong or ovate, obtuse at the poles, 4-6-8 loosely con- 
nected in a shnple series, or joined obliquely, 3-5 times as long 
as broad. 

Size. Cells -OOSS-'OO? mm. diam. 

Ealfs Ann. Nat. Hist, xv., p. 404, t. 12, f. 8. Brit. Desm. 
p. 193, t. 31, f. 16. Archer in Pritch. Infus. p. 753, t. 1, f. 
37-39. Hass. Alg. p. 394, t. 92, f. 15. 

In boggy pools. 

This species appears to be^ much less coxninon than 5. quadricaudaj 
from all forms of which it may be readily distinguished, not only by the 
difference in the form of the cells and absence of spines, but the remote, 
ness of one cell from its neighbour and their alternation. 

Plate XIIL fig, 6. Cells in families of 4 and 8, magnified 400 
diameters. 

Scenedesmns acutus. Meyen, Rahh. Alg, in., 63. 
. Cells fusiform or ovate-fusiform, acute at each extremity, 
2-4-6-8 united in a series, either single and straight, or double 
and irregularly alternate ; 3-6 times as long as broad. 

Size. Cells •0035-'0055 mm. diam. 

Ealfs Ann. Nat. Hist, xv., p. 404, t. 12, f. 6. Brit. Desm. 
193, t. 31, f. 14. Hass. Alg. 393, t. 92, f. 14. 

In pools and boggy places. 

var, h, obliquuB. Rahh, Alg. iir., 63. 

Cells elliptic, fusiform, arranged in two generally oblique 
series, the outer cell of each not in contact with any of those in 
the other series. 

Scenedesmua obliquus, Ralfs Desm. p. 192, t. 31, f. 15. 
English Botany, t. 2933. 

Scenedesmua triseriatus, Ealfs Ann. Nat. Hist, xv., p. 403, t. 
12, f. 7. 
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var. e. dlmoipbvs. Babh. Alg. ill.. ^■ 
Cells acute, i-S, placed erenlj in a single row ; inner cells 
fusiform, outer externally lunate. 

Scenedesmus dimorphm, Ralfs. Ann, Nat. Hist xv., p. 403, 
t. 12, f. 5. Brit. Desm. p. 191, t. 31, f. 13. Haas. Alg. 393, 
t. 92, i. 13. 

Formerif the typical form and its tiro vanetiei were regarded as three 
Beparate species, but ihere ac&Tcely HeemB snfficietiC reaeon for thus re- 
taining them. Kalfa wrote of them long ago, " When the cells are nearly 
aniform X nfiifca boa some resemblance to 5. aimorphua; but in the 

quite evenly side by aide. It ia more difficult to dietingaiah S. acutai 
from S. oiliquvi. and I am far from certain that Ehrenberg erred in 
nnitiug Chetn. The principal diatinction is that in S. acutns the cells 
form onlj a aingle seriea, which is DeTertheleBg irregalar, on accoant of 
the alternate projection of the cells in opposite directions. In 8. otliquiM, 
on tbe other hand, the cells by diviaion form two distinct rows, which, 
after sepairation, become two fronda." These chaFaoteristice are better 
shown in Ralfs' fignrea than in our own, which are more intermediate, 
and show an evident approitmation to tbe typical form. 

Plate XIII. fig. 6. a, cetia of the typical form ; b, cella of the Tarietj 
dimoTphvs; c, of the variety noZijnni. All magnified 400 diametere. 

Sceaeileunna anteututtus. Breh. BalJ.Deam. t. 36, /. 27. 

Cells fusiform, 2-4-8, joined in a single or double series, all 
somewhat curved, usually ventricose, cuspidate at each extremity, 
the apices bearing a hyaline globule. 

SizK. Cells ■0025--0035 mm. diam., -013 mm. long. 

Eabh. Alg. iii. 63. Archer in Pritch. Infus. p. 753. 

In pools. 

" Scenedeamui antemmtua reaembloa 3. acxdua in form, and also in the 
arrangements of the cells; but ja distingnisheil from that and every 
other apeciea by having tbe atlenaated points tipped by minute glo- 
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The commonest of British species. A variety has been described 
which differs only in being entirely destitute of bristles. We can con- 
firm Balfs in his observation that the species of this genns frequently 
make their appearance in clear water that is kept in glasses or bottles 
and exposed to the light. He says that he has repeatedly noticed the 
appearance of S. acvtvs var. obllquus in bottles containing DesmidiecBt and 
sometimes its rapid increase so as to outnumber its companions. Speci- 
mens obtained in this manner, he adds, are frequently more or less 
distorted. In little aquaria the present species often becomes a nuisance 
from its profusion. 

Plate XIIL fig. 8. Cells magnified 400 diameters. 

Suh'Family 5. Hydrodiotye^. 

Individual cells oblong-cylindrical, united into a reticu- 
lated saccate coenobium, all fertile, some producing macro- 
gonidia, which join themselves into a coenobium within the 
mother- cell, others producing microgonidia, which are fur- 
nished with two vibratile cilia and a lateral red spot ; these 
escape from the parent-cell, and, after a brief motile period, 
subside into protococcoid, thick-walled spores. 

Genus 26. HTBROBZCTTON. Roth, (1800.) 

Characters the same as in the sub-family. 

" The genus Hydrodictyon comprises, as far as known, but a single 
species, which is common to North America and Europe. It grows in 
great abundance in the neighbourhood of Philadelphia, especially in the 
ditches and stagnant brick ponds in the low grounds below the city, 
known as the * Neck.' There it very frequently forms floating masses 
several inches in thickness, and many feet in extent, so that with the aid 
of a rake it could be gathered by the bushel. When thus in mass the 
colour is very generally dingy and yellowish, although the fronds, when 
in active vegetative life, are mostly of a bright, beautiful green. The 
plant is in greatest profusion in June and July, after which time it 
gradually disappears, until in the autumn it is scarcely to be found, but 
early in the spring it reappears. The very young fronds are minute, 
oval, cylindrical, filmy-looking closed nets, with the meshes not appre- 
ciable to the eye ; when growth takes place the fronds enlarge, until 
finally they form beautiful cylindrical nets, two to six inches in length, 
with their meshes very distinct, and their ends closed. In the bright 
sunlight, they, of course, by virtue of the life functions of their chlorophyl, 
liberate oxygen, which, being free to the interior of the net, and its exit 
barred by the fine meshes, collects as a bubble in one end of the cylinder, 
and buoys it up, so that, the heavier ends sinking, the net is suspended, 
as it were, vertically in the water. I know of few things of the kind 
more beautiful than a jar of limpid water with masses of these little nets 
hanging from the surface like curtains of sheen in the bright sunlight. 
A few cells collected in the fall or early spring, if put into a preserving 
jar, and the water occasionally changed, will multiply, and in a little while 
become a source of frequent pleasure to the watcher. 

" As the fronds increase in size they are always in some way or other 
broken up, so that, instead of being closed cylinders, they appear as 
simple open networks of less or greater extent. The extreme length to 
which the frond attains is, I think, very rarely over twelve inches, with 
meshes of about a third of an inch in length. The construction of the 
frond is always the same. It is composed of cylindrical cells united end 
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to «nd in noh a w*T u to fomi poljgonal knd moatlj pentafpm&l 
meihes, theaiie of which rariM with the age of the plant. These oella, 
which are oloeely conjoined, but have no paasage-iraja between them, 
are capable oE independent life, (o that Che Hi/drodietyon maf be looked 
opoQ aa an elaborate tvpe of a oell.familj, one in whiob cells are oon- 
joined in aucordauoe with a definite plan, lo as to make a bodf of definite 
shape and siie, yet in which each cell is an independent bein([, drawing 
nothing from its neighbours. The cells themBelvea are ojlindrical, with 
a thickish cellulose wall, and haTing no nnclei. Their oblorophjIloQS 
protoplasm is granular, and is placed in the exterior portion of the cell, 
(arming thus, within the outer wall, a hollow cylinder, in which are im- 
bedded starch granules, and whoee interior is ooonpied with watery 
contents. The Hvdtvdictyon cell, when onoe formed, isoapable of growth. 
bat not ot going throngh the usual process of cell mnltiplioatiou by 
divisioD, so that the adult frond is composed of jost as many and, in- 
deed, the same cells as it had in its earliest infancy. 

" Mo true seiual reproduction has aa yet been disoorerad in the water- 
nets. There have been described, howoTer, two forms or methods in 
which the species multiplies, both of them occnrrinir by means of motile 
■ooeporoid bodies. In the one oase these develop immediately into the 
new plant, whilst in the other, before doing no, they pass throogh a 
resting stage. Of the lite history of the latter, the mierojonidia, 1 
have no personal tn owl edge. 

"The iureatigation ot the production and development of the mocro- 
ganidia, however, has ocoapied considerable of the time devoted by 
myself to the microscope, and I have seen large numbers of specimens 
in almost all the stages of development. I have never been able to 
detect any decided motion in the mafrogi>nidia. 

"They are formed in the protoplasmic stratum ahready alluded to as 
occupying tha outer portion oE the interior of the HijdTodictyan cell. 
The flrst alteration in this, presaging their formation, is a disappearance 
of the starch graualea, auj a loss of the beautiful transparent green 
colour. Shortly after this, even before all traces of the starch-grain 
aie gone, there appear in the protoplasm namerons bright spots placed at 
regular intervals J these are the centres of developm'^nt, around which 
the new bodies are to form. As the process goes on, the chlorophyl 
granules draw more nud more oloaply Brmiml these poir' " -' '■'^~ 
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adult Hydrodictyon, The primary oell wall now becomes more and 
more g^latinons, and 80on undergoes complete solution, so that the 
new frond is set free in its native element. 

" It is evident that when the species is maltiplied in the way jnst 
described the birth of the new frond is consentaneons with the death 
of the old cell. But when the Eydrodictyon disappear in the fall, it is 
months before they reappear in the spring. It is, therefore, evident 
there must be some other method of reproduction. This slow develop- 
ment of new fronds takes place, according to Pringsheim, by means 
of little motile bodies which he calls Dauerschwarmer, which has been 
translated in English Chronispores {statospores^ Hicks). M. Braun stated 
already some years since that sometimes, instead of the Hydrodictyon 
producing the ordinary reproductive bodies (macrogonidia), there are 
formed in the cells much smaller and more active bodies, the micro, 
ganidia. The changes which occur in the production of these are very 
similar to those already described as happening when the macro- 
gonidia are formed. When the chronispores are formed, however, they, 
instead of uniting together, escape in a free, distinct condition with 
the water. They are now small ovate bodies, with a large anterior 
transparent space, to which are attached a pair of cilia, and their life 
and history, according to Pringsheim, is as follows : — For a few hours 
they move about very actively in the water, and then, dropping their 
cilia, and acquiring an outer cellulose wall, pass into a quiescent stage, 
in which they closely resemble Protococcus granules. They are capable 
of living in this state for a long time if kept in water. They can also 
endure dessication if the light be excluded during the process, but if it 
be present, they wither and die, and cannot be revivified. 

" After a longer or shorter period, but never shorter than three months, 
according to Pringsheim, they recommence their life, provided they be 
in water. For four or five months after this the chief change consists 
simply in an increase in size. The dark green protoplasm is arranged 
around the exterior of the cell ; within are the more fluid colourless con- 
tents, the whole body still looking like a Protococcus cell. After a size 
of about :^th mm. is attained, the endochrome divides successively into 
several portions. The external layers of the surroanding wall now give 
way in some spot, and allow the inner layers to protrude and form a sort 
of hernial sac, into which the several endochrome masses soon pass, at 
the same time assuming the well-known characters of true zoospores. 
From two to five of these bodies are thus produced out of each original 
microgonidium. They are large, ovate, biciliate, and, generally, soon 
escaping from the hernial sac, move about actively in the water for a 
few minutes. Sometimes, however, they settle down within the genera- 
tive utricle. In either case, after a little time, they become motionless, 
lose their cilia, and develop into polyhedral cells, which are structurally 
remarkable for having their angles prolonged into long, horn-like ap- 
pendages. Under favourable circumstances, at the end of a few days, 
the bright green endochrome of these undergoes similar changes to 
those described as presaging the production of the microgonidia, and is 
finally formed into zoospores, which, in from twenty to forty minutes, 
unite, within the polyhedron or large cells, into Hydrodictyon^ which is 
finally set free by a solution of the cellulose coat of the polyhedron. The 
network thus formed differs in no essential way from that which arises 
in the better known way, except that it is composed of much fewer cells. 
It is generally a closed sac ; but when the polyhedron, out of which it is 
developed, is small, it is sometimes merely an open network. Its after- 
history appears to be identical with that of the ordinary Hydrodictyon 
frond."— Dr. H. C. Woody ** American F. Water Alga" 

Q 
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RT4siMUetTii& nttiaaUtvm. Both. Rabk. Jig. 66. 

Size of the families (net) variable ; also of the cells (forming 
the meshes) and the gonidia, according to circa mstances. 

Eng. Flora v., p. 359. Harr. Man p. 140. Eng. Bot. (Ed. 
2) t. 2504. Hook. Scot ii. 80. Gray. Arrang. i., p. 300. Hass. 
Alg. 225, t. 58. 

Conferva reticulata, Dillw. Conf. t. 97. Eng. Bot. (Ed. 1) 
t. 1637. Huds. Ang. ii. 596. Relhan Oant. 444. Hall Br. 
Fl. 331, Abbot Bedf. 275. With. W. 132. Bay Syn. p. 59. 
Dillen. Muse. 20, t. 4,f. 14. 

In clear water. 

For the development of this ipBOies see remarks nnder the geniu, and 
also an elaborate aooount in Brannon RojurencBcence, pp. 137, 171 < 190, 
197, 222, and 261. Obaerrationa b; Cobn " Der MikroBlcopiacben Altfoa 
nnd Fills," p. 109, and Pringeheim " Danerachwiinncr des WasBor- 
netzea" (Berlin, 1061). 

Ka(« XlV.Jig. 1. a, "Water net," natural siia ; 6, one of the 
" meahes " mannifiod ; o, cell with mioroKonidia X 800, after Cohn ; rf, 
portion of cell with ani^lar maoro^nidia X 301), after Cohag e, free 
macr<^pnidia i /, active macrogonidia X 600. 

Sub-Family 6. OpuiocYTiEiE. 

Cells cylindrical, iintequi polar, at first short, then elongated, 
eitlier variously carved and contorted, sometimes circinate, one 
or other pole attenuated into a thin, short stem, free swimminK ; 
either straight or more or less carved, collected in an ambel with 
a simple stem, or hp\ng repeated, forming a composite umbel. 
Cell-contents parietal, horaogenoos or granular, green, sometimes 
mixed with scattered reddish or brownish globules, Propaga- 
Ml. Ala. " 
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Ophiocf/tivm, " Science Gossip," June, 1867, p. 127, ^g. 103. 
In pools, mixed with other algae. 

Plate XJV. Jig. 2. a» young cells ; c, older cells ; &, mature cell X 
400. 

Genus 28. SCZABZUK. Braun, (1855.) 

Plant from a single individual producing a family. Thallus 
(solitary) adnate, unicellular; cell elongated, cylindrical, 
straight, attenuated at the base into a slender stem. Gonidia 
about 8, resulting from division of the cell-contents, at length 
protruding from the ruptured apex, retained at the mouth and 
extending in the form of an umbel, each individual becoming 
developed into a cylindrical cell like the mother-cell. This pro- 
cess is repeated to a third, or sometimes a fourth generation, 
forming a composite or decomposite umbel. Ultimate cells 
producing free biciliate zoogonidia. 

The cylindrical cell of Sciadium possesses uniformly distributed green 
contents, which are interrupted, in perfectly developed cells, by light 
cross streaks, and are divided into a row of 6 to 8 about equal masses, 
which become gonidia. I could not detect nuclei in the individual seg- 
ments of the contents passing into the formation of gonidia. — Brav/n 
Rejuvenescence t p. 260. 

Sciadiuni arbnscula. Braun Unicell. Alg. p. 106, t. 4. 

Umbellate. Cells straight (rarely falcate), obtuse at the apex ; 
stem about as lon^ as the diameter of the cells. 

Size. Cells '0038 mm. (rarely '007 mm.) diam. 

Sciadium arbuscula, Micr. Jouni., 1866, p. 4. Archer, Micr. 
Journ. xii., 1872, p. 314. 

Ophiocytium arbuscula (Br.), Rabh. Alg. Eur. iii. 68, 

Attached to confervoid algae and aquatic plants. 

Braun, writing of this species, says — " It displays an originally obovate 
tube, generally becoming elongated into a cylindrical form, obtuse 
above, and prolonged into a slender attached pedicel below. The con- 
tents consist of uniformly green mucilage, in which a small vesicle 
may sometimes be distinguished, but only in the earliest stage of growth. 
The pedicel is transparent and colourless, and secretes at its base an 
originally yellowish brown, afterwards dark brown mass, which gradually 
expands into a disc-shaped foot. When the growth is completed the 
green contents become divided into several masses, developing into a 
series of 6-8 germ cells ; the cell membrane dehisces, throwing ofE its 
summit as a finger-stall-shaped cover, but the germ cells, instead of 
leaving the open tube, all collect at the point of exit with their inferior, 
narrower, and somewhat pedicellately elongated ends sticking in the 
tube. Thus is produced a capitule, and by the advancing growth of the 
young family an umbel formed of individuals exactly resembling the 
parent individual from which they originated. The emptied mother-cell 
tube remains as the stem and support of the umbellate family, and 
gradually becomes filled from above downwards with the same yellow and 
reddish brown secreted substance which it exhibits at its own base. The 
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imperfect birth of the germ celli jnst desoHbed ia repeated at the trao- 
eitioii to the third, and mogtly even to the fourth iteoeratioo, to that 
little ttrborpsoeut Rroaps are proiloced with twice or thrice -repeated um- 
bellate rnmiHoation, till at len^h the cells which form the ontermost 
nmbellQlea aontter oat their germ cells, which, after a short Bwaroiing, 
fix themsolTes again to be developed ioto ramified atocks of new 
families" — Braiin Rejavenescence. p. 187. 

Platf XV. a. b, joanR cells ; r, commeoooment of the firat generation 
of danghtar^rllH : rf, further progress of the first generation of progeny 1 
e, aeoood generation being evolreii from the Bmt ; /, old plant erolniig a 
third generation X 300, after Brami j g, zoogooidia. 

Sub-Family 7. Pfdustee.e. 

Ccenobium discoid, plane. 

For other featurea of this sub-familj see the oharaotera of the genua, 
which is the only ooe at preieot oomprisad within it. 

Genus 29. Fediaatnun. Meyen. (1829.) 
Cfflnobium plane, frond-like, discoid, or stellate, free swim- 
ming, formed of cells in a eingle, rarely in the centre in a 
double stratum, continuous, or with the cells here and there 
interrnpted, perforate or clathrate. Cells polygonal, central 
entire or eliglitly emorginate, those of the periphery entire or 
two-lobed, the lobes wedge-shaped, either simple or two-toothed, 
some times etong-ated into a horn. Cell- contents green, homo- 
geneous at first, then granular. — Rahh. Alg. Eur. iii. 69. 

Formerly this genns naa included in Desmidiacete, but the knowledge 
of its life history baa shown that it has no relationship with the Con- 
tjo. Brnnn illustrated the development of one species (Enjuvene. 
"■ "'■ ■ ' ' ' - of hiafigures(onPI. XTI.) 
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not even yet closely connected together, bnt exhibit epftoes between 
them, so that in this stage it resembles P. pertusum. Not nntil the 
second day do the cells become closely applied together ; the horns ac- 
quire their proper shape and length at the same time. All the figures 
are magnified 400 diameters. 

The number of cells which enter into the composition of a single disc 
vary in the same species, so that it cannot be accepted as a character. 
The arrangement and limit of species adopted are those proposed by 
Brauu (" Algarum ttwiceJZantm," 1855). 

Plate XVI, figs, 1 to 7. Development of Pediasirum, after Brann ; 8 
a, ht zoogonidia. 

Section 3, dj actinium. Braun, 

Cells of periphery emarginate or bilobate, lobes entire. 

Pediastnun selensea. Kutz. Babh, Alg. iii. 73. 

Coenobium orbicular, entire, formed of 8-16 (rarely 31) cells. 
Cells of periphery narrow, lunate, acutely lobed ; cells of disc 
slightly excised, central one five-angled ; substance firm, rather 
thick. 

Size.* Coenobium •028-*085 mm. diam. 

Braun Unicell. Alg. p. 83. Ralfs Desm.t. 21, f. 5. 

Pediastrum Napoleonis, Ralfs Ann. N. Hist, xiv, (1844) t. 
12, f. 6. 

Pediastrum elegans, Hassall Alg. t. 86, f. 19. 

Pediastrum lunare, Hassall Alg. t. 92, f. 3. 

In bogs, moor pools, &c. 

Plate XVL Jig, 9. a, 8-celled coenobium ; ft, 16-celled coenobium X 
400 diameters ; c, marginal cell. 

Pediastrum anguloaum. Ehr, Rabh. Alg, iii. 73. 

Coenobium orbicular, oblong, or subreniform, continuous, 
composed of 8-16-32-64 cells. Cells all even, angular, those 
of the periphery truncate at the base and dilated upwards, more 
or less deeply notched in the middle, the lobes obliquely trnn- 
cate, outer angle very shortly apiculate, inner one ending in a 
short horn. Central cells 5-6 angled, slightly repand in front, 
marked with a small transverse oblong pallid spot. 

Size. Coenobium '12 mm. diam.; cells '019 diam. 

Hass. Alg. t. 86, f. 14. Ralfs Desm. t. 31, f. 11 a b. 
Braun Unic. Alg. p. 84. 

Pediastrum Bort/anumy Ralfs Ann. Nat. Hist. xiv. (1844) t. 
12, f. 7, upper. 

Pediastrum excavatum, Hassall Alg. t. 92, f. 6. 

In bogs. 

plate XVI, fig. 10. a, marginal cells ; J, 16-celled coenobium ; c, 8-celled 
coenobium X 400 diameters. 

* The size must depend on the number of cells of which the coenobium 
is composed ; hence throughout this genus the dimensions given must only 
be accepted as approximate. 
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PadlMtnm BoiTMiiim. Turp. Babh. Alg. m. 74. 

CcenobiuDi orbicniar, oblong, or elliptic, T&riable in size, con- 
tinuous, briglit green, composed of 4-8-16-32-64 (rarely 128) 
cells. Cells of pei'iplicry more or less deeply emarginate, or 
two-Iobed, lobes born-like, horns colourless, short or long, 
straigbt, obtuse or nearly so, sometimes a little thickened ; 
central cells very closely concrete, 4-6 angled, angular or trun- 
cate in front, or slightly rcpand ( membrane decussately panc- 
tate. 

8izB. Cells -02- -002 mm. transverse diam. 

Braun Unic. Alg. p. 86. Ralfs Ann Nat. Hist. xiv. tl844> 
1. 12, f. 7, lower. Ralfs Desra. t. 31, f. 9 a. Hassall Alg. t. 
86, f. 13. 

Pediastiiimhexactig, Hassall Alg. t. 92, f. 5. 

Pediastrum Napoleonis, Ralfs Desm, t. 31, f. 7 o and d (short- 
homed form) ; f, b (long-horned form). 

Fediaetnim simplex B. crvciatum, Ralfs Desm. t. 34, f. 15 d. 

Pediastrum granulalum, Braun "Rejuvenescence," pi. 3,4 
(English edition). Pritch. Infus. t. 1, f. 59-69. 

In boggy pools. 

Flats XVI. fig. 11. a, 4-celled ccenobimn i h and a, l6-ce11ed coeno- 
binmj c, 82-celled coenobiom ; d, S-oelled cranobiam X 400 diameters. 

var. B. gtannlatiun, Kutx. 
Cells as in the preceding, but all the cells and the horns dis- 
tinctly granulated, 

Braun Unicel. Alg. p. 90. 

Pediaetrum granulatwa, Rulfs Desm. t. 31, f, 8. 

In the same localities. 

Plata XVI. fig. 12. a, b, 8-oe11ed lueDobia X 4O0 di 
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periphery irregularly two-lobed, sinus narrow, lobes unequal, now 
and then constricted at the base, produced into an obtuse, rather 
thick horn ; central cells polygonal, repand in front. 
Rabh. Alg. iii. 77. 

Pediastrum ellipticum, Ralfs Desm. t. 31, f. 10 d, 
Fediastrum Boryanum, fi., Ralfs Ann. Nat. Hist. xiv. (1844) 
f. 8. 

In standing water. 

Brann suspects the verity of this species, which we have never seen. 

Plate XVII. fig, 2. a, 32-celled coenobinm ; 6, 16-celled coeaobium X 
400 diameters, after Balfs ; d marginal cells. 

Pediastnun gracile. Br, Unic. Alg, p. 93. 

Cells quaternate, closely joined in a circle, centre open, 
rarely closed ; cells deeply two-lobed, lobes ovate, produced 
into a long divergent, acuminate horn. 

Rabh. Alg. iii. 75. 

Pediastrum simp lex jRalfB Desm. t. 34, f. 15 a ^. 

In pools. 

This appears to be a very rare species, at first referred to P. simplex 
Meyen, from which it differs in the cells, being deeply two-lobed. 

Plate XVII. fig. 3. 4-celled coenobia X 4<X) diameters, after Balfs. 

Pediastrum pertnanm. Kutz. Phy. Oerm. p. 143. 

Coenobium orbicular, pierced with lacunaB, of variable size, 
composed of as many as 64 cells ; cells of the periphery loosely 
connected at the base, bilobed almost to the middle : lobes 
straight, produced into a hyaline horn, sometimes acute, some- 
times obtuse or truncate; central cells more or less exactly 
quadrangular, emarginate in front, even, with two paler spots. 

Size. Perfect cells •016-*022 mm. transverse diam. 

Rabh. Alg. iii. 75. Ralfs Desm. t. 31, f. 6 a, b, Braun 
Unicell. Alg. p. 92. 

Pediastrum Napoleonis, Ralfs Desm. t. 31, f. 7 c and e, 

Pediastimm selencea^ Kutz., Pritch. Inf. t. 1, f. 53. 

In pools. 

Plate XVII. fi^. 4. a, &, c, 8-oelled coenobia ; d, 32.celled coenobinm ; 
e, 16-celled coenobinm. 

var. b. claUuratum. Br, Unicell, Alg. p, 93. 

Disc pierced with larger openings ; central cells deeply 
notched and bilobate. 

Pediastrum crihriforme, Hassall Alg. t. 92, f. 4. 
Plate XVII. fi^. 6. 16-celled coenobinm. 

var. c. brachylobuiii. Braun Unicell. Alg. p. 93. 

Cells larger, those of the periphery emarginate or trian- 
gularly notched, shortly two-lobed ; horns very short, truncate, 
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or almost obsolete ; cells of tiie dieo perforated 'with Bmaller 



Pediattnm tricj/chm, Hassall Alg. t. 92, f. 1. 
Pediaetrum Napoltonia, Hassall Alg. t. 92, f. 10. (?) 
Plate XVII. jig. 6. a, S-oellad ooenobiaiii; i, 16-oel1ed omnobiam, tg. 
: i /, mar^n&l celt. 

S&CTIOM 1. TBTRACTlJflUM' BrOUn. 



FadlMtmm EhienbwgU, Br. Babh. Alg. ni., 72. 

Coenobium orbicular or oblong, perfectly close:!, composed of 
8-16 cells, or qiindrate, of 4 cella, which are wedge-shaped, 
deeply lobed and arranged in the form of a cross j cells of the 
perjpherj' cuneato, truncate at the base, deeplj bilobate; sinus 
narrow, lobes obliquelj truncate, more or Jess notched, interior 
angles twice as long, all acute, or shortij appendiculate ; central 
cells jeliow green, jioljgona!, one side repaad or deeply notched. 

Pritch. Inlus. t. 1, f. 52. 

PediaHrum tetraa, Kalfs Desm. t. 31, f. 1. Ralfs Ann. Nat. 
Hist. xiT. (1844) t. 12, f. 4. Hassall Alg. t. 86, f. 17. 

Pediastrum heptactis, Ralfs Ann. Nat. Hist. xiv. (1844) t. 
12, f. 5. Ralfs Desm. t. 31, f. 2. 

Fediastrum simplex, Hasaall Alg. t. 8, f. 17. 

Pediaatiian biradiatum, Ralfs Desm. t, 31, f. 3, 4, 

In pools and boggy places. Not u 
Very yariablo ii 
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Pediastram rotula. (Ehr.) Br, Unicell. Alg, p. 101. 

Coenobium orbicular or oblong, size and number of cells 
variable, 4-8-16-32, pierced with openings, bright green, even ; 
cells of the periphery truncate at the base, more or less dilated 
upwards, deeply bifid, sinus acute, lobes straight, narrow, biden- 
tate, teeth erect or divergent, somewhat bent ; cells of the 
centre variable in forna, usually polygonal, repand, or notched, 
containing a single paler spot, sometimes not visible. 

Rabh. Alg. iii. p. 79. 

Fediastjmm heptaciis, Hassall Alg. t. 92, f. 9. 

Pediastjum incisum, Hassall Alg. t. 92, f. 8. 

In pools, &c., throughout Europe. 

Plate XVIII. fig, 2. h, marginal cell ; a, 4-oelled ccenobiam ; c, 
6-oelled ooBnobium ; d^ 8-celled coenobiam ; e,/, ?i, 16- celled coBnobium ; 
g^ irregular coenobiam. 

Sub-Family 8. SoRASTBEiB. 

Cells polygonal, often shortly homed, associated in a hollow, 
sphaerical or cubical coenobium ; cell-membrane thin ; cell- 
contents green, homogeneous, then granular ; chlorophyllose 
vesicle central or sublateral. Propagation by gonidia, in two 
modes in the same species (simultaneous, or after division), 
united into a coenobium within the mother-cell, escaping by 
rupture of the membrane, — Rahh. Alg, Eur, iii. 79. 

Genus 30. CCELASTRUK. Nag. (1849.) 

Coenobium globose, hollow within, formed of a single stratum 
of cells, reticulately pierced. — Rahh, Alg, Ear, iii. 79. 

Frond, or family, hollow, globular, or subcubical, composed of poly- 
gonal or sphsBrioal cells, united in one layer into a hollow clathrate net- 
like family, the cells drawn out on the exterior into one or more lobes, 
or simply sphserical ; propagating by the segmentation of the cell-con- 
tents into a definite number of portions which become arranged into a 
hollow young frond, resembling the parent, ultimately set free by the 
bursting of the parent cell. — PHtch. 755. 

Coelastrum sphaBricum. Ncig. Ein, Alg. 97. 

Coenobium globose or subglobose, composed of 4-8-16 or a 
larger number of cells, perforated, areolae 3-4-5-6 angled ; cells 
rounded, by mutual pressure angular, outer angles somewhat 
conical, obtusely rounded at the apex ; interstices 5-6 angled. 

Size. Coenobium •04-*085 mm. diam. ; cells •021-'023 mm. 

Ccelastrum Naegelii, Rabh. Alg. iii. 79. Archer in Pritch, 
Infus. p. 755, t. l,f. 49-55. 

In boggy places. 

Plate XIX. fig. 2. a, J, families magnified 400 diameters ; c, cell 
magnified 800 ; d, cell of C. cuhicum, with two obtuse processes ; e, cell 
of Ccelastruniy perhaps C. camhricum, with one obtuse process. 

H 
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CiBluAniBi ouabiicnai. Archer JUiere. Joura., 1668, p. 6&. 

Gclla rounded on tlie exterior margin, each bearing a aingle 
truncate tubercular process. 

In pools, 

" It was obtained by Mr. Archer on hia visit to Wales, and is not re. 
ferablo to eilbei- of the I'eniainiDg Forms (boBides C. ipharicum) as 
described by Nijteli, thoni;h porhivps showing most affinity with Cielai- 
trum aibir»»t, bnt diSorinK '" eaeh oell possnggin? bat one process, or 
mbprcic-like appendnKe, not three. I'hese likewise showed various con- 
ditions of the Ri-owth of the joiinir ocenobia within the mother-cells troni 
the earliest stage, the most minate of which showed the fall character 
of the cells, each with the tmnoate taberole-like process." — Quart. 
Journ. IficTo. Son., I.e. 

Cnlastnun ntletaapomnt. fyng.) Brautt Alg. Oiicp. 70. 
Cells 8-16 or 32, exactly aphierical, containing a single globule; 
interstices small 

Size. Cceuobiutn -04 mm. diam. ; cells -009 mm. diam. 
Micr. Journ , 1868, p. 65. Pritchard's Infos, f. 755. 
In bogs and pools. 

*'The Kronp (crenobiam) is formed of rather large cells, axtemally 
globnisriy rounded, their margins, where in mutual contact, being 
straight, and leaving at the angles exceedingly minnte, somewhat tri>. 
angular interapacPS, like very minuto pores, leading into the central 
cavitj characteriatlo of the forms appertaining to tliia genus.'' — Archer. 

QENU3 31. STAUROGENIA. Kutz. 
Ccenobium cubical, hollow within, formed of 4-8-16 quad- 
rate or sub-quadrate cells. Propagation bj quiescent gonidia, 
produced after the subdivision of the cell-contents. — Rab.Alg, 
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The family (or coenobiam) in this genas is solid, and nob hollow as in 
Caslaatrunif composed of wedge-shaped or heart-shaped cells, somewhat 
compressed and nnited into globose families, the narrow ends meeting 
in the centre, with the outer margin emarginate or divided. 

Sorastrnm apinuloaum. Niig. JEim, Alg.p, 99. 

Coenobium spinulose, cells wedge-shaped, apex slightly 
emarginate, angles obtusely rounded, bi-spinulose. 

Size. Coenobium to '04 mm, diam. 

Archer Micr. Journ., 1866, p. 124. Pritch. Infus. t. I, f. 
56-58. Eabh. Alg. iii, 81. Reinsch Algenflor. p. 86, t. 5, f. 6. 

In stagnant water. 

Plate XIX, fig, 1, a, b, families magnified 400 diameters ; c, side 
view of cell ; d, front view of same. 

Genus 33. SELENASTRUK. JReinsch, 
Cells semilunate, joined together by the middle of the convex 
margin, in families of 4-8, regularly disposed. Propagation 
unknown. — Reinsch Algenflor, Frank, p, 64. 

Selenaatrum Bibraiannm. Reiiisch Algenflora p, 64. 

Cells semilunate, with the cusps either expanded or curved 
inwards ; minor families constituted of four cells in pairs, major 
families of these combined in more or less sphierical masses. 

Size. Cells •016--023 mm. long X •005--008 mm. diam.; 
minor families '023-'031 mm. diam. 

In moor pools. 

Plate XIX. Jig. 3. a, families magnified 400 diameters; h, pair of 
cells magnified 1000 diameters. 

Sub-Family 9. Chaeacie^. 

Cells always innate, often distinctly stipitate, variable in 
form ; cell-membrane delicate, growing thicker with age (then 
double membrane visible) ; cell-contents bright green, homo- 
genous, afterwards always granular, with one starch granule, 
ultimately divided. Propagation by repeated binary division of 
the cytioplasm, resulting in more or less numerous biciliate zoo- 
gonidia. — Rabh, Alg. Eur. iii. 81. 

Genus 34. CHARACZUK. Braun, (1847.) 
Cells oblong, ovate, pyriform, fusiform, rarely acicular or 
subglobose, equal or oblique, erect or inclined, attenuated at 
the base in a hyaline stem. Cell-contents green, homogenous 
or granular, zoogonidia, succeeding division of the cytioplasm, 
more or less numerous, occupying the whole of the cell, at 
length greatly agitated, escaping by a lateral (rarely terminal) 
rupture, oblong, with two vibratile cilia. — Braun Unicel, Alg, 
p. 29. 
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Charaolnm Sl«botdl. Sr. Alff. PnU.Sit.S,/. A.l-Si, 

Celln erect, eqnal, at the beginning nearly lanceolate, when 
older pyriform or oboTate, 2-3-4 tiracB longer than broad, apex 
obtuse or broadly rounded ; stem short, hyaline, baae attenn- 
ated, truncate, not discoid; contents bright green or yellowish- 
green, granular, in the beginning with a single amylaceous 
granule, afterwards with several. 

Size. Cells ■l>22--026 mm. diam. 

Kabb. Alg. iii. 83. 

In clear water, attached to filifonn algn. Bangor (TF. 
Joshua) . 

" The gonidia of thia apeoiea exhibit, after the; have already attaohed 
themHslvea by their ciliated eiti'emitieB. a tremnlons mobian lasCiog for 
almost a qnerter oF an hour, and ovidentlv cooiaieDoiDg in the delioate 
Staik."— Braim p. 230. 

Plate XX. jig. 9. Cells in rariona Btages, in' ritti, X 400 j 10, cell* 
coDtaitiing mature zoogDnidia j 11, freezoogoaidia. ■ 

OhaiadniB attiltliocaplialiun. Br. Alg. Uaie. p. 42, t. 3 C. 

CelU from the beginning unequal, incurved, distinctly stipi- 
tate, afterwards one side strollun, semilunate, apex produced 
into a straight or inclined bcali ; stem elongated, slender, base 
sometimes discoid; cell-contents bright grceii, granular, with a 
cenlral or lateral starch granule. 

BizB. Cells '025''U33 mm. long, without stem, half as wide, 
or more. 

Micr. Journ., 1867, p. 85. Rabh. Alg. iii. 86. 

In pools. 

Plate XIX. Jig. 6. a, yoimg cells ; d, call further advancad i b, e, f, 
mature cells in differeot atages of division ; s, mature cells with en- 
doohrome artifloially oontraoted, all magnified 600 diauietais. 
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Bydzianum heteromozphum. Reinsch contrih.p, 80. 

Cells at first globose-elliptical, attenuated below into a thin 
hyaline stem ; contents granular, then contracted in prepara- 
tion for fomiation of the gonidia ; zoogonidia elongated, escaping 
at the broadly opened apex. 

Size. Cells, unopened, 'OOS-'OOGS mm. broad ; opened 
cells -0066 X '02 mm. 

Reinsch Contributiones ad Algologiam (1874) p. 80, t. 11, 
fig. 3. 

Attached to filamentous algas. 

Plate XIX. fig. 6. a, cells in different stages attached to a filamentons 
alga magnified 400 diameters ; h, yonng cells ; 6% mature cells magnified 
800 ; d, cell with zoogonidia escaping, and magnified 1200 diameters ; e, 
zoogonidia farther magnified. 

G£NU8 36. CODIOLVM. Braun. (1852.) 

Cells at first obovate, as they grow older becoming clavate, 
ornearly cylindrical, densely aggregated in tufts, base attenuated 
into a stem ; cell-contents green, delicately granular, mixed 
with numerous starch granules. Propagation by zoogonidia, 
and also by resting spores (hypnospores). — Braun Unic, Alg, 
p. 19. 

Codiolnm gTegarinm. Br, Alg. Unie. p. 20. 

Cells elongated, subclavate, green ; many times longer than 
the diameter, apex rounded. 
SizB. Cells *08 mm. diam. 
Rabh. Alg. iii. 90. 

On maritime rocks (^E, M, Holmes), Also in the drip of 
fresh water. 

Some persons contend that this is only a marine plant, others that it 
occurs also in the neighbourhood of the coast, but either in aestuaries 
or entirely removed from saltwater. We include it here without preju- 
dice to either opinion. 

Plate XX. fig. 1, 2, 3, young plants ; 4, 5, further developed plants j 
6, mature plants X 300 diameters, one containing starch granules, the 
other mature zoogonidia ; 7, 8, zoogonidia. 
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FiMiLT III. VOLVOCINB^. 

CoenobU mobile, globose, sabglobose, or qattdrangnlar and 
flattened, produced from agile biciliate green cells, with a double 
contractile vesicle. Common tegument of the coenobtnm hya- 
line, more or less ample. 

Propagation eesual or aaezual. The sexnal monKcoina or 
ditecious, either all or some of the cells of the coenobium ex- 
hibiting male and female characters, Male cells containing 
spenuatoEOids (anlkeridia), the female finally changed into a 
quiet oospore. Non-sexuat propagation by means of motile 
gonidia (macrogonidia and microgontdia). These arise from the 
simattaneous and repeated division of the cell contents (cytt'o- 
platnt), Macrogonidia definite in number (2, 4, 8, 16, &o.), 
the larger oblong or roanded, with the anterior extremity more 
or less rostellate, with two cilia exserted through the membrane 
of the vesicle, famished with a parietal red spot {eye-tpot), and 
often two contractile vacuoles. Microgonidia indefinite in 
number, much smaller, pale or dull green, or yellowish, with 
cilia at the apex, mostly even within the mother-cell, endned 
with rapid motion, and ultimately escaping by rupture of the 
membrane, 

Pritchaid's " Inf asoria " (p. 144) may be oonsnlted with adnui- 
tage, although inolnding some genera which undoabtedlj balonf to 
Infusoria. Also the varioos memoirs hereafter referred to ooder the 
several gesera. 

The paasaga into amsboid oonditioai has been observed in several 
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CUamydococciui pluTialls. Br, Rejuvenescence^ p, 206. 

Cells subglobose, very variable in size, brownish red, chang- 
ing in some conditions to green. 

Size. Cells '007-'03b mm. 

Rabh. Alg. Enr. .iii, 93, Cohn Nova Acta. xxii. p. 749, 
t. 67 A. B. Pritchard Infus. 523, t. xix. f. 20-31. T. C. 
White, in " Qiiekett Microscopical Journ.," vi. p. 43. 

Hcematococcus pluvialia, Flotow, Nova Acta xx. 

Hcemalococcua Corda, Meneg. Nost. p. 20, t. 1, f. 5. 

Hcematococcus mucosas, Morren Rubefact : des Eaax, t. 6, 
f. 10-20. 

Protococctis pluvialis, Kutz. Tab. i. f. 1. Cohn, Memoir 
on Protococcus. 

Protococcus monospejTnus, Corda, in Sturm Flora ii. 25. 

On rocks, stones, &c., in hollows filled with rain water. 

" Normally fnlly developed cells of this mnltiform creatnre, sometimes 
like a plant, sometimes like an animal, present the appearance of glo- 
bnles from *02 to '04 mm. diam., with a thick, tongh cell membrane, and 
grannlar-pnnctate, opaque contents, sometimes of a brown, sometimes (at 
other periods, or in other localities) bright red colour. In the mass of 
the dark contents lie hidden several other structures, which at this period 
are completely concealed, namely 4-6 stai'ch globules of *0033 or at 
most '005 mm. in diameter, in which, as in those of Hydrodictyont a 
nucleus and an envelope may be distinguished, acquiring a violet colour 
with iodine, the nucleus becoming rather redder. Sulphuric acid causes 
a considerable swelling up o f the coat. There also appears to exist in 
the centre of the cell a large, very delicate nuclear vesicle, which, how- 
ever, is so covered up by the rest of the cell contents, that it can only 
be very indistinctly perceived, and cannot even be clearly displayed 
when the contents are squeezed out. When these resting globular cells 
are placed in water they give birth to four gonidium-like swarming 
cells. Even before the commencement of the division of the contents 
by which the latter are formed, a change begins in the colour of the 
parent cell, the red colour retreating to some extent from the periphery, 
and a yellow (sometimes rather greenish) border forming round the deep 
red inner mass. The young swarmers also, for a short time after they 
issue out, have only a narrow yellow rim round a dark red middle. 
During the two or three days* period of movement and growth of these 
swarming cells — in which they grow to about four times the original 
size, changing their obtusely ovate form at the same time to a reversed 
pear-shaped apiculated shape — important new changes take place in the 
contents of the cells. The red colour becomes more and more concen- 
trated into the middle of the cell, so that a sharply defined bright red 
nucleus is formed, in the interior of which a lighter space is often 
clearly perceptible, corresponding to the nuclear vesicle above-men- 
tioned, around which the red colouring matter forms a covering, mostly 
complete, but sometimes imperfect and interrupted. The rest of the 
cell contents have become a brilliant green, and in them may be clearly 
distinguished the above-mentioned starch granules, as well as many 
more smaller green granules. The ciliated point of the cell, often 
drawn out like a beak, is colourless. This first moving generation is 
succeeded by a not yet accurately determined number of similar active 
generations populating the water for some weeks, and often giving it a 
bright gi'eeu colour, till at length universal rest recommences, and the 
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cells link to tbe bottom, or ktlacli themaelTeg to the iides. The trane!- 
tiOD from one aotJTe i;en?ration to another Cakea place throDf^h a transi- 
torj resting Rereration of eitremelj short dnration. The full-jfrown 
Bwarming cells finally come to rest within their wide shirt-like envelope, 
and almost Bimnltaneonsly divide inlo two cells, which, withont bocom- 
ing active, divide njtain into two cells. Thns within the mother enve- 
lope are produced four dsoKhter-celU (more properly grand-children), 
which hejtin to move soon after thej are completely formed, and, tearing 
Ofien the delicate enveloping veaicle, part company. The whole of this 
process of development is j(one through very rapidly, being oomplelod 
in one night and the sncceedinjf meming. Tbo second active generation, 
thns formed, resembles the Qrat, with tbe single dietinction that the 
ftotive cells are green from the first, and have a smaller red nnclens in 
tbe interioT. The subHeqaeat active generations bear a general resem- 
blance to the preceding, bnt many modifications present themselves, 
llins, for example, we not nnfreqaently see the full^frown swarm-cells 
assume strange two-Iobod, or even fonr-lobed, shapes, beginning to 
divide before they come to rest { or Bometimes a transverse conatiiotion 
and bisection of the cell Ukea place, cansed by a partial protrnsion of 
it from the loose shirt^^t. The formation of vaoDoles is a pretty oon- 
Btant phenomenon in t^e later active generations, and tiieie may be 
several of them eccentrically placed, with the red nnolens retaining its 
central position, or a single central vaooole, cansing a lateral diiplace- 
nient of the red nuolens. This red nncleos often becomes very small 
in the last generations, so that it very mncb resembles, especially when 
rendered parietal by the formatioD of a central vaonole, the red cor- 
puscle occurring in the gonidia of many genera of Algffi belonging to 
very diverse families, and which was c^led the 'eye' in the VolfO- 
Hnf/e by Ehrenberg. 

"A total disappearance of the rod colonr not nnfreqnently ooonre. 
In the later stages of the cycle of generations arrives. Snally, the for- 
mation of microgonidia ; many individuals, instead of prodnoing fonr 
daughter-eel la, nudergo further division, so aa to give birth to a brood 
of 16 or 32 minate cells, which, before they separate, form a mulbenry- 
like body, bat separating at length, commence a very active swarming 
inside the parent envelope, terminating in tbe mptnre of this cnat and 
the rapid dispersion of tbe little 'swarmers.' These are of longer 
... I ■oofip, r 
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the contents their red colour, no farther yisible alteration takes place 
so long as they are kept in water. A dessication mast take place before 
a new cycle of generations can begin. Perfectly dry specimens placed 
again in water ordinarily prodace active gonidia the next morning. 
Original specimens obtained in 1841 had retained their vital force daring 
a preservation of seven years in a herbariam. 

** In order to complete the main featares of the pictare of the alter- 
nating generations of this multiform creature, I must notice that, in 
addition to the described active generations (macrogonidia and micro- 
gonidia) and the concluding generation, passing into the spore-like con- 
dition of rest, there are other generations which, as compared with the 
gonidium-Iike and spore-like conditions, must be regarded as the proper 
representatives of the vegetative development. These are generations 
endowed with quiet and slow vegetative growth, which multiply by pure 
vegetative division, unaccompanied by any swarming movement. It 
depends solely upon external conditions whether the resting cells, which 
are here characterized as seed -cells (spores), at once give rise to the new 
active generations, or to a series of quietly vegetating generations of 
cells. The former is the case when the seed-cells are totally immersed 
in water, the latter when they occur on a spot which is at once damp 
and exposed to the air, as is the case in the native condition, especially 
in the milder intervals of winter, and in the damp season of approaching 
spring, but temporarily also at all other seasons, on the margins of the 
little basins inhabited by ChlamydococcuSf as often as they are filled by 
showers of rain. In cultivation in the house these vegetative genera- 
tions are rarely observed, while in their native stations they certainly 
occupy the most important place in the alternations of the various con- 
ditions of life, as may be concluded from the thickness of the crusts 
and membranes formed by such vegetative multiplication. The forma- 
tion and multiplication of these vegetative generations also take place 
by the division of the cell contents, either by simple division, the first 
generation being transitory, or by double halving (apparently quarter- 
ing). Bat the newly formed cells do not slip out, like the young 
* swarmers,' from the mother envelope ; they remain in the same place 
and position. The membrane of the mother-cell appears to become 
softened, expands, and becomes gradually drawn out to nothing, rather 
than regularly burst open ; it at length vanishes in some undistinguish- 
able way, the daughter-cells meanwhile acquiring a tolerably thick, 
closely applied cell membrane of their own. The division is repeated 
many times in this way, and as the cells all remain in intimate contact, 
first small families, but by degrees large conglomerates of cells are pro- 
duced. The size of the single cells in these groups varies from '01 to 
'02 mm. ; their shape is not truly globular, but partly bounded by fiat 
surfaces, as results from the alternating divisions, according to the three 
directions of space. Ordinarily the colour is light brown. If ignorant 
of the rest of its history, one would be led by the form and mode of 
division of the cells to regard these crusts as belonging to a Pleuro- 
C0CCU8. In the same crusts occur isolated large cells, loosened from 
their connection with the others, perfectly globular in form, and appear- 
ing to divide no more, but to have passed again into the condition of 
resting spore cells. Tney are distinguished from the rest by their 
darker contents and thicker cell membrane. Probably the return of 
these to renewed resting vegetation takes place by a passage through 
the series of active generations. Every shower of rain will wash away 
these loose ripe cells of the crasts of Chlamydococcus ; carried into 
collections of rain water, they will soon produce the active brood, which, 
returning to rest after a few active generations, settles on the margins 
of the little puddles, and then recurs to the resting mode of vegetative 
multiplication." 

I 
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The foregolDg life-history is Bomewhat abridged from the aoooant 
giveD bj BrsQD (" BejuTenesoenoe," pp. 206-211), and for farther de- 
tails the reader is FsFerred to the Memoir by Flotow (" Nora Acta 
Natnra CnrioBorum," Vol. XX. p. II), and that by Cobn (tnuBlated ia 
*' Mamoirfi " b; the Bay Society, 1S53), whioh will tamiBh all that can 
be required, and are really ezhaastiTe. For remarka oa an Ajtueboid 
oonditioQ see paper by T. Chortera White in the " Jounal of t^e 
Qoekett Uiorosoopioal Clnb " for 1879. 

Flate XXI. Jig. 1. a, still oella X 400; i, green oell with chloro- 
phyll veEiole, and reddish nncleoa ; e, a oell whioh had been dried six 
years, midergoiDg segmentation after revJTali d, completed division ; 
*, division inUi fonr ; /, naked green zoospore ; g, enoysted zoospore g 
h, primordial cell, oomnieaoing division iu two ; i, encysted zoospore, 
which bas deliquesced ; j, primordial cell dividing in fonr ; t, enoysted 
zoospore in Btill condition ; I, divisiOD oF still oell into 8 oylindrical 
zooBpores ! m, escaped zoospore ; n, division of encysted cell into 4 1 

0, division into 8 ; p, division into 32 ; q, zaoaporeB from the latter form 
escaped from mother-cell ; r, large red stiU cell dividing into segments i 

1, red encysted cell ; I, yellow-green still cell. Alt after Cohn. 

CUMnydcMOoena uivftUa. Br. Bejuv. p.206. 

Cells globose, red, at first with a tijaline border, irhicti is the 

thickened epispure, wbich gradually disappears with age. 

SizK. Cells -Ol-'OS mm. diam. 

Enb. Alg. Eur. iii. 93. 

Hcematococcui nivalit, Ag. Icon. Alg. t, 31. 

Frotococcus nivalis, Ag. Supp. p. 13. Hook. Eng. Fl. t. 
p. 395. Mackay Hibem. p. 246. Hass. Alg. p. 335, t. 83, f. 2. 
Harv. Man. p. 182. Grev. Sc. Crypt. Fl. t. 231. 

Palmella nivalis, Hook, in Parry's Voy. App. p. 328. 

Tremeila nivalis, Brown, in Ross Voy. Supp. p. ii. 

Undo nivalie, Bauer. Jonrn. Sci. and Art Tii. p. 222, t. G. 
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Genus 38. CBLAMTD0M0NA8. Mrh. (1833.) 

Macrogonidia ovate or oblong-rounded, green, delicately 
granulated, involved in a rather narrow hyaline tegument 
frontal extremity very obtuse, or somewhat truncate, with a 
contractile vacuole, and two cilia ; posterior extremity with a 
large chlorophyllose vesicle, and with or without a red lateral 
spot. Microgonidia arising from repeated division of the cytio- 
plasm of the macrogonidia, oblong or ovate, numerous, pale 
green or yellow, becoming brownish. Tranquil oospores glo- 
bose, red or brownish, contents firm, colourless, hyaline. 

** Chlamydomonas is distingnished from Chlamydococcus by the closely 
applied membrane (not standing away from the contents) of the old 
swarming cells, also by the absence of the little starch -vesicles in the 
interior, while, however, as is nsnal in most of the PalmellacecBt a single 
large * chlorophyll utricle ' (starch utricle ?) exists in the interior. 
There is no central red nucleus, as in the gonidia of Chlamydococtruff 
but some species have a parietal red spot. The motion is affected by 
two cilia, as in Chlamydococcus, As in that genus, there is a growth of 
the gonidia during ' swarming,' which lasts over the day and night. 
There is also a formation of microgonidia. The species of this genus 
are doubtless very numerous, but the distinction of them among them, 
selves, as well as from the swaraiing cells of many other Algae, is very 
difficult without a complete acquaintance with the history of their lives. 
The species Chl.'obtvfa, occurs in the Hhine valley, near Freiburg, in 
sand pits, which are occasionally almost completely dried up in summer. 
The macrogonidia grow during their period of swarming from '016 to 
almost '033 mm. long ; they are longish, of equal diameter on both 
sides, and verj obtuse, almost truncated, having a colourless place at the 
ciliated extremity, presenting the form of a notch. In regard to other 
points, the contents are dark green, finely granular, with a large vesicle 
at the posterior extremity, a roundish lighter space in front of this, and 
no red point. They multiply by simple or double halving in several 
successive generations. Sometimes a further continuation of the divi. 
sion of the full-grown macrogonidia occurs, forming sixteen or thirty- 
two macrogonidia from *005 to '008 mm. long, of ovate shape and 
lighter colour, tending towards brownish yellow. The resting cells are 
globular, about '025 mm. in diameter, at first green, subsequently light 
yellowish brown, finally flesh -red ; they have a tough, colourless, and 
transparent membrane. Another species, Chi, tingenSf occurs in enor- 
mous quantity in the puddles of the sandstone quarries at Lorettoberg, 
near Freiburg, in the month of March, in mild seasons sometimes even 
in January and February. The swarming cells are smaller than in the 
preceding, '008 to '016 mm. long, ovate, lighter green, likewise destitute 
of a red spot, and the membrane is more distinct in the old age. In- 
crease by double, rarely by simple halving, in the former case with de- 
cussating sections. 

** Several species of this genus, previously included in the animal 
kingdom, but nearly allied to Qlceococcus and Chlamydococcus, present 
themselves in the beginning of spring, in such abundance that they 
produce a striking green colouration of the water ; a few weeks later 
they vanish, leaving no trace, and are not noticed again throughout the 
whole year.'* — Braun Rejuvenescencet p, 215. 
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CblMnjdomonu pnlvUenlu. Mr. Iiifui.p. 64. 

Mocrogonidia ovate, twice as long as broad, or nearly ; deep 
green, with a briglit red lateral f>pot. 

Size. Diam. ■OUCfl-'OlS mm. 

Rabh. Alg. Enr. iii. 94. Cohn in Nova Acta. skW. t. 18, f. 
28. Presenilis Beitr. 235, t. 11, f. 43-45. Pritcliard Infaa. 
521, t. 18, f. 40, 51-54. 

Diaelmis viridia, Dujard. Zoophy. 342 iii. f. 20, 21. 

In stagnant water. 

" These oreatureB form a large portion of the gie»a matter which 
ooIoncB the water contained in water-botts, ponds, and paddles in the 
summer and antamn, espeoiaUj after a atorm. Whenerer these exist id 
lar;^ quantitieB, multitndea of ttem, and of their eDVelopes, rise to the 
surface of the waCer, and form a groeo stratam upon it.''^ — Prttclutrd, 

Plate XXI. tig. 3. a, Bwanneporei li, e, enoysted and ntidergoing 
diviaioQ ) d to g, glffioCTStia forma ; h, reating cells, after Cienkowski X 
400 i i, stellate oyst, from Stein ; J, individn^ differeodated ; A, swarm- 
ing X 600. 

GxNUssg. VOLTOX. /Ann. (1768.) 
Coenobinm sphjerical, continually rotating and moving, look- 
ing like a liollow globe, composed of very numerouB cells 
arranged on tbe periphery at regular distances, connected by 
the matrical gelatin ; furnished with a red lateral spot, two 
contractile vacuoles, and two long exserted cilia, all circum- 
scribed within a common hyaline vesicle. Propagation sexual 
or non-sexual. In the non-sexual certain distant cells greatly 
enlarge, divide into numerous parts, and evolve daughter- 
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lower half of the plant the effect is obtained of looking into the inside 
of a glass sphere of crystalline purity and of absolnte symmetry. The 
diameter of a full-grown Yolvox is usually about 1-60", and individuals 
are to be found in each colony varying from this down to about 1-80". 
The inner surface of the sphere is studded at intervals with dark green 
points* not disposed irregularly, but so arranged that each is usually the 
centre of a group of six others, placed at the extremity of nearly equal 
radii. These green points are * ganidia^* each probably endowed with 
the potentiality of becoming a perfect Yolvox, though only a certain 
number of them actually undergo that sequence of changes which 
results in their becoming fresh individuals resembling the parent 
sphere. 

** Each gonidium is either sphasrical or pyrifoi*m (in which case its 
pointed end is directed outwards), and contains, in its early stages at 
any rate, one or more contractile vacuoles disposed among a mass of 
granular endochrome, and stated by Busk to pulsate rhythmically once 
in about forty seconds. (Plate 23, Fig. 6.) 

" At this period are also to be seen in the body of the gonidium one, 
two, or three — occasionally even more — brilliant colourless spots, from 
one of which is probably derived a nucleus which can be detected by the 
use of reagents at a later period. 

** There is also often lodged within the substance of the zoospore a 
brown or red * eye-spot,* and all the eye-spots in an individual look, so to 
speak, one way. 

" The apex of each gonidium is more or less produced into a trans- 
parent point, from which proceed two cilia several times as long as the 
gonidium itself, which pass through two minute pores in the outer cell 
wall, and move freely in the surrounding water. I am fortunate in 
having mounted a specimen of Volvox, in which these pairs of foramina 
are clearly shown, and the regularity of their disposition at a uniform 
angle to the equator of the sphere is striking. (Plate 23, Fig. 7.) It is, 
of course, by the combined action of these numerous pairs of cilia that 
the whole organism progresses. Of the direction of the resultant 
motion we shall speak shortly. 

" Viewing the surface of the sphere with its convexity presented to 
the objecti'^e, we find, by very careful adjustment of light« that from 
each gonidium there runs to each of the six surrounding ones a fine 
thread, sometimes double, occasionally triple, always of extreme tenuity 
(Plate 22, Figs. 1 and 3), of such tenuity, indeed, as to be frequently 
invisible ; but as the use of certain reagents often brings these lines 
into view where it had been previously Impossible to detect them, and 
as they may be sometimes discerned for an instant when the eye is 
applied fresh and unfatigued to the microscope where even a moment 
later they seem to be absent, it may be assumed that the structure is 
universal, though often far too subtle to be detected. It is needless to 
say that no skill of the draughtsman can even suggest its infinite deli- 
cacy, while the figures given in books, not excepting the beautiful 
drawings in Fhrenberg's * Infusionsthierchen,' exaggerate the strength 
of the connecting lines to the extent of grossly caricaturing the extreme 
fineness of Nature's own handiwork. 

" To return to the gonidia and their history. A certain number of 
these in each individual are selected to produce a group of young Vol- 
voces within the parent sphere. The books fix this number as usually 
four or eight ; but out of twenty-five individuals now in the field of my 
microscope I find only three containing four incipient spheres of the 
second generation, while only one contains eight, and there are four 
containing five, six with six, ten with seven, and one with nine such 
progeny. Almost every Yolvox, when first discharged from the parent 
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UU3, and pOBBeasmg a diameler of aboDt 1-170", alTead7 oontaing a 
certain nnmber of eolarg^d gonidia, deetined in dne time to become its 
own progeny. Not onlj bo, but long before its dieobarge, and while jet 
it eiista as a dangbter-cell vcithin tta proteoting cavit; of the parent 
generation, theae selected gonidia are already riajble aa apots larger and 
darker than their fellows. (Plato '22. Fjg. 1.) 

" The history of these selected gonidia, ae it may be traced in » 
danghter-apbere recently cast fuith to seek its lortnnes in tbe world of 
waters aronnd it, is as follows : — Tbe enlargnd gonidimn ia at first a Sat, 
thin oiroalar disc, appressed Co the interna) sarface of the sphere, and 
being anrronnded by eight of the ordinary loospores, ia derived from 
tbe eoalescence of the two centi-al ones ont of a groap of ten. (Plate 
23, Figs. 1. la.) Shortly, this disc assDmes a more distinctly oval form, 
with a alight constriction acrosa its lesser diameter, in which stage it 
often much resembles a young Cosmarinm. (Plata 23, Figa. 2. 2a.) It 
is BOOD seen to be clearly subdivided into four, and its thickness having 
grown pari pasiu with its superfioies, tbe gronp now protrudes into the 
internal cavity of the parent- pi ant. (Plate 23, Figs. 3,3a.) Repeated 
BDbdivision now goes on rapidly (Plate 23, Figs. 4, 4a), till the whole 
body assmnas a spbEerical form, a distinct cell wall being at the samo 
time formed, wbicb is revealed by careful illumination, and still mora 
clearly by the use of reagen ta, as a hyaline sphere concoo trio to and of 
larger diameter than the green one within it, ho that there appeura to be 
a clear space or ting between the two when seen in section. (Plate 22, 
Fig. 6, 5a.) Finally, the yoang Volvoi consists of a vast nnmber of 
deep green granulea closely packed together, and by mutual pressure 
driven to assume a. more cr less distinctly hciagonal form, and corres- 
ponding in nnmber to the gonidia which are to stud its surface when ita 
growth ia oumpleted. Shortly hereafter, the whole organism continning 
to increase in siie, clear spaces appear between tho gonidia, showing 
that the eniaTgement of the cell wall and its interspaces is outatrippinj 
that of the gunidia, -mhich are now approaching maturity. The intei^ 
lacing connecting threads are developed si malt an eon sly. [Plate 22, Fig. 
la.) During the whole process the centre of He young Volvoi spheres 
continaally recedes from the periphery of the parent, so that when the 
group of young ones bas attained the full development of which it ia 
are of ton pretty cl 
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greater part of the time it is regolarlj in the direction indioated, and 
the point of ruptu/re of the sphere will be at its Tiorth pole. 

" It is difficalt to determine precisely how this rapture is accomplished, 
bnt I believe it to be by a special contraction of the walls of the parent, 
or of tbe invisible primordial utricle, ?vot by the outward pressure of 
the daughter spheres, this force being evidently inadequate to produce 
the result where their number is small, whatever it may be when it 
reaches its maximum. 

" Shortly before the emission of the young the cell commonly assumes a 
slightly pyrif orm shape, and then slowly opens at its apex, but the aperture 
is of less diameter than that of the young Vol voces, and as each of these 
passes out, the mouth of the bag is visibly stretched, and resumes its 
original size after each daughter sphere has escaped, so that it evidently 
possesses considerable elasticity, a property also made manifest by the 
fact that the normal form of Volvox may be considerably flattened by 
the pressure of a glass cover, and yet resume both its sphserical form and 
its motion when this pressare is removed. 

" Moreover, the daughter sphere passes out without rotatingt and from 
whatever cause it derives its impulse, this often suffices to drive the 
young Vol vox clear of the mouth of the sac to a distance equal to 
several times its own diameter, in which position it pauses motionless 
for some seconds, and then, commencing to rotate gently, sails away, at 
first slowly, then more and more rapidly, to enjoy its independent 
existence. 

"After the rupture of the sac, the gonidia near the edges of the 
opening are seen to quiver, from the action of the cilia, where they are 
partially freed from the support of the surrounding envelopu, and the 
same thing occurs when they are forcibly torn from their attachment, 
in which case they may even move for awhile freely through the 
water. 

"The general action of the cilia continues for some time, and the 
empty sphere rotates as before, its general direction being still from 
north to south, with the open end to the rear. After a time, which £ 
cannot specify, the cilia cease to play, and the organism decays, having 
fulfilled its destiny in life. 

*' The birth of the young Volvoces is affected by various circumstances. 
Doubtless the process is, under natural conditions, most active in the 
early hours about dawn, when the analogous functions of similar 
organisms are well known to be most energetic, but in order to see the 
phenomenon in full vigour it is only necessary to place a number of 
mature parent- spheres, such as are found in every colony, in a shallow 
live-troagh, and to bring them into a warm room. In an hour's time 
almost all the young plants will have been liberated. Light and heat 
stimulate the action, while cold and darkness retard it. The ciliary 
action is affacted in a remarkable degree by altered external conditions. 
If a drop of water considerably colder than that in which the Volvoces 
are floating be allowed to flow in under the cover.glass, the whole are 
paralysed for some seconds, after which they slowly resume their motion. 
A sudden mechanical shock produces a similar effect. A sufficient 
degree of heat to make the water distinctly tepid to the feel causes 
instant and simaltaneous death of the whole colony. 

** During the day the majority of the Volvoces contained in a shallow 
vessel rise to the surface, although they avoid strong direct sunshine, 
while at night they retire in a cloud to the bottom. 

" The astonishing number in which the spheres at times appear in 
some pool, and their equally sudden disappearance, have been frequently 
remarked. Doubtless a very slight change in external conditions suffices 
on the one hand to favour the development of countless thousands of 
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joong plants, and on tha other, either to destroy the riUiity of tb* 

"whoJe colony or to drive it to seek refage io deeper water. 

'* A carioua inataooe of this seositiTeness to varying oonditiona of light 
and heat oucarred to myaelf. I bod two shallow vessels in a Dorth 
window, each cootBioing a Jtoodly snpply of Volvoi. Cold and inolBment 
weather, which prevailed for weeks together, seemed to cheok their 
increase, for I foood bnt few youn([ spheres tram daj to day among the 
older ones. Thinking that a moderate degree of warmth would tend 
to increaae my colony, I tranarerred one vessel, fortunately not both, to 
the floor of a warm greenhonse. In forty-eight hoars all were dead, and 
in a few days scarcely a vestige remained of the ootiDtleBS corpses which 
bad copionsly strewed the bottom of the glass. 

" We must now revert to the mionte slruutare of the matnre parent- 
sphere, which has been exhanstively studied by Cohn, Bosk, and 
Williamson. 

"In the ontaet it ahonld be stated that the last-named observer 
believes that there are two distinct forms of Volvoi. in one of nhicli 
the peculiar strnctare which I am abont to describe eiists, while it is 
absent from the other. Bnsk disputed the aocoracy of VVilliameon's 
ohaarvations on this point, bnt in an appendix published sabsequent to 
the lK>dy of hia essay he states that he has detected this same straoture 
in specimens from Mancheatev, bnt nol in his own. 

" I have failed to develop it by the means reaommended by William- 
son, but bare succeeded in making it evident enough in a great number 
of specimens from Sntton, by the use of these rea);ent8. and especially 
by the application of aniline purple, an invaluable auxiliary in the 
examination of minnte vegetable cell -struct urea. 

" This substance stains the protoplasmio elementa of suoh structures 
to a ooloor which appears deep purple by direct light and crimson by 
dark background illumination, and reTeala details which are wholly 
invisible without its use. 

" The colour is, however, greedily absorbed by some of the materials 
naed by the micros copiat, bo that a judicious choice of these is necessary 
to ensure success. Objects stained in this manner are, for instance, 
mpidly bleached if mounted in gold-siie cells, and 1 have for the present 
adopted zinc-white io its place. Among other reagents which I have 
used arc ooain, iuillrie, iodised glyoPrJiii', carmine Hiiiution, pi>ta3sl(im 
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only made evident hj the action of reagents. (Plate 22, Fig. 2.) He 
regards the globe of Yolvox as a * hollow yesicle, the walls of which 
consist of numerous angular cells filled with green endoohrome, &c., the 
intercellular spaces being more or less transparent/ and the ciliated 
zoospore as representing the endochrome of a cell having two walls, the 
interiml one being sepai'ated from the outer cell-wall, except at a few 
points where it is retained in contact by the connecting filaments, and 
the external one forming the hexagonal divisions on the surface. He 
further holds that the periphery of the sphere, when seen in section, 
has an appreciable thickness, its inner margin being definite and parallel 
to the outer one ; and that the sides of the hexagons being continued 
downwards through the thickness of the outer membrane, the appear, 
ance of all these stractures, if they could be seen simultaneously, would 
be that shown in Plate 23, Fig. 6. 

** Even in deeply stained specimens I have never been able to detect 
the existence of these hexagons as other than an entirely superficial 
structure, and at present my impression is that the hexagonal structure 
has a different significance. 

*' In the very early stage of Volvox-life the embryo gonidia are 
encased in a distinct transparent outer-sphere. (Plate 23, Fig. 5,5a.) At 
a later period, owing to the more rapid growth of the gonidia than of 
the case, the latter closely invests the former, which are, in fact, 
embedded in it. In the next stage, if not in the earlier condition, by 
the continued growth of the gonidia at a greater rate than that of the 
containing sphere, they are so closely appressed as to assame the hex. 
agonal form, and the interstices mast of necessity consist of a thin film 
of the substance of the contftining spheerical envelope, moulded, so to 
speak, into corresponding forms. Bat now the diameter of the young 
Volvox, which is by this time sent forth on its independent career, 
rapidly increases, the gonidia assuming their sphsenoal or pyriform 
shape as their mutual pressure diminishes, and being hourly separated 
by greater intervals. If, now, the actual formative matter of the sphere 
receives no farther or only a disproportionate increment, bat is 
gradually attenuated by continued expansion, as a soap bubble is dis- 
tended by blowing into it, the hexagonal lines into which it has been 
moulded by the previous mutual pressure of the embryo gonidia will be 
gradually stretched in all directions into finer proportions; and just as 
this figure is that which is necessarily assumed by a number of sphasrical 
bodies under mutual pressure, so the most economical disposition of this 
particular part of the Yolvox-structure will necessitate its constant 
attenuation into hexagons of ever-increasing delicacy. (Plate 22, Figs. 
1,3; Plate 23, Fig. 7.) If the process be continued long enough, it 
may finally result in the structure becoming too filmy to be detected by 
any microscopical observation ; and it is worth noticing that it is 
usually in spheres of small or medium diameter that the hexagonal 
divisions can be developed, and not in those of the largest size. Such 
appears to me at present to be the rationale of the formation of this 
structure. 

" The internal cavity of the sphere is said to be filled with a * muci- 
laginous fluid.* jlf a Volvox be ruptured under a cover-glass, and aniline 
purple introduced by capillary attraction, the colour seems to be for a 
while repelled at that part which is in front of the rupture, and to flow 
round it on either side. It is only after a considerable time that it 
gradually penetrates this space, and brings out, by staining it of a deep 
purple tint, a mass of hazy matter, from which proceed streaks or 
lines radiating more or less regularly from its south pole. This structure, 
to which I do not think attention has been hitherto called, is also some- 
times developed in deeply stained specimens within the slightly 
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mptared aphere, and seeing to ahow that there li ■ denaer \t,yet of 
thick matter, whatever ita nature taaj bs, dispoied in a aomewhat 

regolar manner, being oonoentrBted near the Bonth pole of the Biia of 
rotation, Tchence it ipreodB over the inner BorCaoe in straaka rasembling 
the lines of loDgitude on a terroBtrial globe. 

" Both from its poBition aod from the rapidity with iiliich it ia atained 
bj aniline parple, without which its extatence la apparently abaolntelf 
nndemonatrable — (in which respect it is in marked ooDtrsHt t« tbe outer 
oell-wall, which latter is only faintlj tinted b? somewhat prolonged 
application of tbe reagent, and then only where the bexagontil atraotnre 
eiJeta) — I have no donbt that thia inner layer ia the trne ' primordia 
ntriole' of the oe11,and posaeaseBthati cliarBater of vital and formative 
matter which diBtingnigheii this element of oell-Btmctnre from the onter 
wall, which, on the other hand, probably conaiata of c«l!alose or some 
aimilar oomponnd. Probably the arrangement of this inner layer, in 
radiating linea or ribs, contribntea to the elasticity of the fabric, whereby 
it ia enabled to open at a given point for the escape of the young, and 

"The increaae of individnals by the means already deaoribed ia 
atriotly an instance of aubdiviaion. 

" Bnt Volwn globator also aitorda an inatance of tmo alternation of 
generationa. As may probably ba affirmed of all living organisma, its 
lite-history wonld be incomplete without a procesa of aeinal reproduc- 
tion, and accordingly, after a long aeqoence of aaeinal generations, a 
strictly eeiual prccesa intorvenea, from which reaulb corlain sporea 
deal.ined to lie dormant for a while, and, like the zygospores of tbe 
Conjugate Algie. to reaiat viciaaitudee of condition and climate 
throQgh the rigoora of winter, and then to produce the parent form in 
tbe sncceeding year, when eiternal conditions again favour ita develop- 

" Cohn fnllj traced the various stages of thia procesa, and deacribed 
them in the ' Beitrfigo lor Biologie der Paanien ' {1876, Vol. I., Heft. 3), 
and in the 'Annales dee Sciences Natarelles ' (4 i^me Ser. Hot., Tom. 
v., 823) ! and hia observaticna have been more or less confirmed by 
other investigatora, eapecially bj Carter (Ann. Nat. Hiat., 3rd Ser., Vol. 
Iir, ISo'J, p. 1), and more rioe.itly, in 1877, by a French botanist, M. 
F. n^nnegoay. 
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develop into plates or discs of cells, not into spheres, and ultimately 
resolve themselves into bundles of naked elongated cells, in which the 
chlorophyll is transformed into a reddish pigment, each with a long 
colourless beak, with a red * eye-spot ' and two cilia. (Plate 22, Fig. 
5a, a^.) About the same time that the oosphere is mature these 
antheridia begin to move from the combined action of their cilia (Plate 
23, Fig. 10), and then break up into separate antherozoids, which finally 
^/ become free, and move rapidly within the cavity of the sphere. (Plate 
^ 2^j Fig. 5a^.) Assembling round the oospheres, they penetrate the 
/ envelopes of the latter (Plate 22, Fig. 4), coalesce with their contents, 
and the oosphere^ thus fertilised, becomes an oospore, which soon develops 
a cell-wall covered with conical stellate projections, and a second smooth 
internal membrane. (Plate 23, Fig. 11.) The chlorophyll now gradually 
disappears, and is replaced by an orange red pigment. In this condition 
the oospore constitutes the Volvox stellatus of Ehrenberg. It is liberated 
by the decay of the parent-cell, and sinks to the bottom of the water 
to hibernate. The subsequent history of these bodies has been traced 
by Cienkowski, and more recently by Henneguay (" Journal de 
Micrographie," Vol. II., p. 486, Bull. Soc. Philomath, Paris, July, 1878). 
" Cohn believed that they must be dried up before germination was 
possible. Henneguay has now observed that this is not so. In spring 
the outer case of the spore (exospore) is ruptured, and the swollen con- 
tents (endospore) project through the opening. The contents then 
divide gradually into two, four, eight, sixteen, or more small cells, which 
become bright green, each meanwhile acquiring two vibratile cilia while 
still contained within the inner membrane of the spore. The cells, at 
first in close apposition, separate further from one another by interposi- 
tion of gelatinous hyaline matter, the outer membrane disappears, the 
cilia become active, and the young Volvox, already containing some 
elements larger than the others, and destined, in due course, to produce 
daughter-spheres, moves freely through the water. 'The spores of 
Volvox, therefore, germinate in water, and each of them produces a 
single colony by a process of segmentation identical with that which 
gives rise to a daughter-colony at the expense of a cell of the mother- 
colony.' 

**The sequence of asexual generations is repeated for many months, 
and in the following autumn the alternation of generations is again 
completed by the intervention of the processes just described." 



▼oItoz globatOT. lAnn, Syst, Ed. x. 

Larger coenobia, with very numerous cells (12,000), always 
with daughter- coenobia enclosed within the mother, evolved 
without sexuality ; fructification dioecious ; the male coenobia 
nourishing numerous red fascicles of spermatozoa ; the female 
coenobia originating 20-40 sexual cells, which after fecundation 
are resolved into as many red globose oospores, surrounded by a 
hyaline stellate epispore (==Volvox stellatus ^ Ehr.). 

SiZB. Coenobium as much as 1 mm. diam. 

Ehrb. Infus. 68, t. 4. Dujardin Zoophy. 312, iii. f. 25. Stein 
Infus. p. 46. Rabh. Alg. Eur. iii. 97. Pritchard Infus. 526, 
t. 20, f. 32-47. Busk. Trans. Micr. Soc. 1853, p. 31. Wil- 
liamson Trans. Micr. Soc. 1853, p. 45. Currey Ann. Nat. Hist. 
1859, p. 5. Dr. J. B. Hicks in Micro. Journ. 1861, p. 281 ; in 
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Popular Scieoce Review, vol. r. p. 187. A, W. Wills in 
Midland Naturalist, Sept.-Oct., 1880. A. Bennett in Popular 
Sci. Rev. 1878, p. 225. 

Sphcf'ofira vohox, Ehr. Infns. (male). Pritcb. InfnB. p. 
626. Williamson in Popular Sci. Review, Tol. ix. p. 225. 

Vohox Blellalus, Eiir. Infus. (oospore). 

In clear pools, ponds, &c. 

The relationghip of SpharetWa relwa to Voli-o* ghhater baa not been 
aatiifoctoril}' determined {see WilliBmaon), altliDngh thers remaini no 
donbt of the eiiBtence of relationahip. Some regard it aa the male 
form, bat FrofuBior WilliHmson conaiden it a peculiar condition uf 
Yohiot. 

For details of a Bnccaaafnl experiment in keeping Vnlrox daring the 
winter lee N. E. Brown in GBrdener'i Chroniola (1879 p. G99} and 
" Fonda and Ditcheg," bj M. C. Cooko, p. 63, 

Plate XXII. figi, 1.3. Folvox gJobator, after A. W. Willa; 4-5, after 
Cohn. Eiplanat'ioQ given above, 

Plate XXIII. figs. 1-6. After A. W. ■Wills; 6, ideal section after 
Williamson ; 7, after Wills— also fnll; described above ; 8-9, X 300 
after Stein; 10, complete antheridium ; 11, stellate restiirg apore or 
oosphere X 400 ( Volvox steltatvs) ; 12, apermatozoids x 600. 

Plate XXIK Male plants of Volvoi, known aa Spluerotira volvoi, 
after Williamson, Fig. 1, ctenobium ; 2, protoplBamio roass from the 
ciBnobinm, containing grannies ; 3, maaa divided in two ; 4, the same 
divided into fonr ; 6, the same divided into sixteen ; 6, further division 
into thirty-two, provided with movable cilia; 7, discoid family revolving 
within its niotber.cell. 

TolTOX mlnos. iStein Infai. p. 47. 

Ccenobia and tlie number of cells smaller; the nnmber of 
daughter-coenobia evolved without sexuality within the mother, 




• 
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Genus 40. SVBOaZHA. Ehrb. (1831.) 

Coenobium ova], inyolyed in a common tegument ; cells green, 
globose (16-32), enclosed within a single membrane, bearing 
vibratile cilia, often with a red spot (eye-spot), distributed 
around the hyaline sphere at equal distances apart. Asexual 
propagation in all the coenobia, the cells of which are divided 
into 16-32 parts, and soon evoWed into new coenobia. Sexual 
propagation in all the ccenobia, the cells being converted into 
motionless oospores enclosed in a narrow epispore, afterwards 
becoming red. 

The most complete account we possess of the life-history of Endarina 
is that by H. J. Carter {Ann. Nat. Hist., Oct, 1858), of which the foliow- 
.ing is a summary: — Unable to recognise this organism in its simplest 
form as a solitary cell, nor any stage of segmentation prior to the third 
degree of duplicative subdivision into 16 cells, he commences from this 
period. 

At this time, which we call the first stage, the Eudorina consists of an 
ovoid green body, partially divided into the number of cells just men- 
tioned, each of which is provided with a pair of cilia, which project 
through a thin gelatinous envelope that surrounds the whole mass. It 
is now about 1-llOOths of an inch long, i.e., not more than the diameter 
of the ChlamydococciLS cell, and swims by means of its cilia, with the 
small end foremost, and with a rotatory motion on its longitudinal axis, 
as often from right to left as from left to right. An eye-spot is also 
present in each of the four anterior cells, but seldom visible in the rest 
at this period. 

As development progresses each cell is provided with a sphaerical, 
translucent utricle, an eye-spot midway between the cilia and the oppo- 
site end of the cell, a contractile vesicle at the base of the cilia, and the 
pair of cilia themselves. 

During the second stage each of the cells again undergoes duplicative 
division, and the whole organism becoming larger, they are separated 
from each other, and being no longer subject to compression, become 
sphaerical and enclosed respectively within distinct transparent capsules. 
The Eudorina is now six times as long as in the first stage, and contains 
82 green cells, which are evidently situated between two large ovoid, 
coIour!ess, transparent cells, one of which bounds a similarly shaped 
cavity in the centre of the JSvdorina, and the other is the original cell 
wall, round which again is the newly secreted envelope. Thus we see 
that the Ettdorina is derived from a simple (daughter) cell, and that its 
green cells have resulted from a duplicative subdivision of the green 
matter which lined the cavity of this cell. Arrived at this state, which 
we shall see is that of maturity, we also observe that the posterior part 
of the envelope becomes crenulated, apparently from flaccidity. 

After this, however, it again presents another phase, which may be 
called the third, or last, stage of development. Here each cell again 
undergoes a rapid duplicative subdivision into 16 or 32 cells, which, in 
the group, assume a more or less oblong figure respectively, and thus the 
Eudorina* s length is increased to 10 times that of its first stage. The in- 
ternal structure now gradually breaks down before the external envelope, 
when for a short time the groups may be seen swimming about the cavity 
thus formed, till at last the envelope bursts and they become liberated. 
What becomes of them afterwards he could not state from observation, 
but the green cells having been greatly reduced in size by the latter sub- 
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divlaiona It Is probable that maay of the groapi, if the; do not form oew 

indiviiluftle, sooner or later beooiae diaiDte^rsted, and the Eudoriiia thiu 
eventually periBhes. 

WIjbd, however, the process of Impr^natlon takes place, the divjdoa 
■tope at the secoad stage, that ia when the EudoHna oonEUts of 32 cells 
oFtbe largest kind, each of which ii about 1-IBiiSth of Eia iocb in dia- 
meter within ita capsule, which ig therefore a little larger. The process 
ia as fottowe : — 

At a certain period after the second stage has become fully developed 
theoonteots of the /our anterior cells respectively present linea of dupli. 
cative Bubdivision. which radiate from a point in the poaterior part of the 
cell (in the subdivision of other cells the Unea of flssi paration tend 
towarda the centre of (he cell). These lines, which ultimately divide 
the green contents of the cell ioto M portions, where the divisioii slops, 
entail a pyriform shape on the segments, from whose eitremities a mass 
of cilia may be observed waving in the anterior part of Uie Cell of the 
parent, while yet her own pair of cilia are in active motion, and her eye- 
^>ot still eiists in. lita on one aide of her progeny, thua ahowing that the 
latter may be almost fatty formed before the parent perishes. At length, 
however, this takes place, aod the progeny iSpertnatozoids) separate from 
each other, and Snding an exit, probably by rupture, through the effete 
parent cell and her capsule, booh become dispersed throughout the space 
between the two large ovoid cells mentioned, whera they thus freely coma 
into contact with the capsules of the twenty-eight remainiDg, or female 

The form of the spermatozoid now varies at every instant from the 
activity of its movements, and the almost sem id uid state of its plasma. 
Its changes, however, are coo&ned to elongation and contraction ; hence 
it is sometiines tin ear- fusiform, or lunular, at others pyriform, short, or 
elongate. The cetitre of the body is tinged green by the presence of a 
little chlorophyll, while the eitremities are colourless, the aolerior one 
bears a pair of cilia, and there is an eye-spot a little in front of the middle 
of the body, also probably a nucleus. It is about l-2700th of an inch 
long and about one-fifth as broad. 

Once in the space mentioned, the apermatozoids soon find their way 
among the female cells to the capsules, of which they apply themselves 
most rigorously and pertinauiouBly, flattening, elongating, and chiinging 
themselves into various forms as they glide over their surfaces, until they 
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The author cited then goes on to explain how he conceives the other 
stages of the EvdoHna are passed, which he had not the opportunity 
of observing. The whole memoir is one of great interest, and will 
well repay perusal by those who are investigating this subject. 

Endozina elegans. Ehrh, MonaJbt, Berl,, 1831, p. 78. 

Coenobia oval, cells usually 32, globose, either scattered or 
quaternate, eight at each pole, distributed in three parallel 
circles, at equal distances from each other, around the periphery 
of the coenobium. 

Size. Coenobium •04-'15 mm. long. Cells •018-'022 mm. 
diam. 

Eabh. Alg. Eur. iii. 99. Ehrb. Infus. 63, t. iii. Pritchard 
Infus. p. 520. Carter, in Ann. Nat. Hist., Oct., 1858. 

Pandorina elegans, Dujard. Zoophy., p. 317. 

In standing water. 

Formerly found at Hackney and Hampstead, most abundant in the 
spring of the year, but doubtless quite extinct at both places. *' Clusters 
are often seen,'' says Pritchard, *' in such amazing numbers along with 
Volvox and Chlamydomonas pulvisculus as to render the water of a 
decided green colour, especially towards the edges.'' 

Plate XXVI. fig, 1. a, 16-celled family ; 2, sixteen-celled family 
dividing into a 32-celled family ; 3, part of a family, showing division in 
pairs ; 4, 32-celled family divided into daughter-families ; 5, one-celled 
daughter-family. All after Stein. 6, colony with three spermatic 
cells, having burst ; 7* spermatic cells X 400 ; 8> spermatic cell X 800 ; 
9, spermatozoids X 800. After Carter. 



Genus 41. PANDORINA. Ehrh. (1830.) 

Coenobium globose or subglobose, invested by a broad colour- 
less hyaline tegument ; cells green, granulose, globose (16, 32, 
or 64), included within a single rather thick membrane, bearing 
two vibrating cilia, with or without a red spot, aggregated in a 
botryoid manner. 

Propagation the same as in Eudorina, 

Henfrey*8 emended character of this gentfs was in the following 
terms : — " Frond a microscopic, ellipsoidal, gelatinous mass, containing, 
embedded near the periphery, sixteen or more biciliated, permanently 
active gonidia, arranged in several circles perpendicular to the long axis 
of the frond. The gonidia almost globose, with a short beak-like 
process, a red spot, and a pair of cilia which project through the 
substance of the frond to form locomotive organs upon its surface. 
Heproduction — I., by the conversion of each gonidium into a new frond 
within the parent mass; II., by the conversion of the gonidia into 
encysted resting spores, which are set free and (?) subsequently ger- 
minate to produce new fronds." — Qucvrt, Micro. Joum. (1856), p, 49. 
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Pukdortna monim. EAr. Inf. p. G3, t. ii. f. S3. 

Coenobinm globose. Cells green, 16-S2, arranged aboDt the 
periphery. In the forms which produce the resting spores, the 
cells are crowded together ia the centre. Besting spores after 
becotoiDg encysted bright red. 

SiZB. Goenobiam -i nun. Oella -01-'015 mm. diam. 

Rabh. Alg. Eur. iii. 99. Henfrey Micr. Trans. (1856) p. 
49, t. 4, Pringsheim Monatsb. Berlin, Oct., 1869. Ann. 
Nat. Hist. T. (1870) p. 272. Pritchard Infns.pp. 157 and 517, 
t. six. fig. 59-69. BrauQ Rejnv. pp. 1G9-209. 

In standing water. 

"Fronds hjaliDe from abont 1.80" dnwDwards. Oomdia either 16, 
and then arranged in tour cirolea o( 4, or 33 aod then in Stb circles, two 
at tbe polas of i, and tbe intermediaCe three of S gonidia, which in the 
perfect form gtand near the periphery, and wide apart. !□ the forms 
which produce the resting spores the gonidia are crowded together ia 
the centre. The gonidia are green, but the contents of the resting 
spores, after they hara beoome encysted, are coaverCed into oily and 
granalar matter of a bright red colour." — Henfrey. 

PrinBaheim, in his memoir "on the pairing of Zoospores,"* makes 
special reference to this species. He aaya that aaexaal reproduction 
takes place in Pandorina, aa in other multicellular VolTOcioeEB, by the 
formation of a perfect yoang plant in each cell of the mother plant. By 
thegriidnitl dissolution of the general envelope and of the special mem- 
brane of the mother-cells, the young plants become free, and asoape. In 
sexual reproduction, as in the aseiual, the membrane of the old plant 
swells, and eiiteen yoong plants are formed. The young plants, how- 
eier, are (at least in part) not neuter, but aeiual, and either male or 
female. fVhether the mathar plant ismoDteoiousordicecioaB isdiCBcnlt to 
delermine, because the male and female plants are externally alike, and 
can hardly be distioguisbed with certainty during copulation. There is 
no Htriking ilifEcrence in Btructui'o botween the aeiual and asexual 
plants, altiiough, amongst the formar, plants with le»s than a! 
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from other zoospores. At their oolonrless apex they exhibit, like 
other zoospores, a red body placed on one side of the apex, and two 
long vibrating cilia, by which they move in the manner common to 
zoospores. The individual zoospores exhibit no marked differences, 
except that they vary in size within tolerably wide limits, bat not in a 
manner to indicate the existence of two different sorts. 

Amongst the groups of isolated zoospores of different sizes some are 
at last seen to approach one another in pairs. They come into 
contact at their anterior hyaline apex, coalesce with one another, and 
assume a shape resembling a figure of 8. The constriction which 
marks their original separation disappears by degrees ; and the paired 
zoospores form at last a single large green globe, showing at the cir- 
cumference no trace of their original separation. It may be seen, 
however, that the globe is larger than the individual neighbouring zoo- 
spores, that it has a strikingly enlarged colourless mouth spot, with 
two red bodies on the right and left, and that it is furnished with four 
vibrating cilia originating in pairs near the two red spots. The four 
cilia, however, soon become motionless, and together with the red spots 
disappear. 

This act of conjugation occupies some minutes from the first contact 
of the zoospores to the formation of the green globe. The latter 
becomes the oospore, which, after growing slightly larger, and assuming 
a red colour, germinates after a long period of rest, and brings forth a 
new Pandorina. There is hardly any appreciable difference, except in 
size, between the male and female zoospores. Most frequently a small 
zoospore pairs with a larger one ; but two of equal size often unite. 
Probably both the females and the males vary much in size, the former 
more so than the latter. 

With regard to the entire plants from which the zoospores are pro- 
duced, there is little doubt that those of the largest size are females ; 
but the sex of the smaller and middle-sized ones cannot be determined 
with any certainty. The germination of the oospore is like that of other 
VolvocineeSf especially resembling in its early stage the germination of 
the resting spores produced by the microgonidia of HydrocUctyon utri- 
eulatum. The oospore bursts, and produces a single large zoospore (in 
rare cases two or even three), which divides into sixteen cells, and 
becomes a young Pandorina, 

Plate XXVII, jig. 2. Pandorina morvm — a, a very small family ; b, 
c, sixteen -celled families ; d, eight-celled family ; e, solitary cell ; /, the 
same, further magnified, showing process of subdivision ; ^, 32-cellea 
family ; hy small family nndergoing division ; i, 16-celled family 
divided into sixteen daughter families. All after Stein X about 500. 

Genus 42. OONZUM. MuUer, (1873.) 

Ccenobium quadrangular, tabular, angles rounded, formed 
from a single flat stratum of cells, girt by a broad hyaline 
plano-convex tegument. Cells 16 (central 4, peripherical 12 J, 
polygonal, bright green, becoming with age disordered, granu- 
lose, connected by the produced angles, chlorophyllose vesicle 
central, furnished with colourless contractile vacuoles, and two 
long exserted cilia. 

Propagation by repeated division of the cytioplasm. 



70 COOC'OPBTCRf . 

Oonlum p«etoi«le. MvU. Ttmivm,p. 60. 

Cranobiam flattened, quadrangular, composed of 16 green 
cells, fnrnished with Tibratile cilia. 

SiZB. Ccenobtam, from -05 mm. Cells from -01 X '007 mm. 

Rabh. Alg. Eur. iii. 99. Mull. Anim. Inf. t. 16, f. 9-11. 
Ebrb. Infua, 56, t. 3, f. 1. Dujard. Zoophy. p. 318. Focke 
etudien, 30. t. 4, f. 7, 8. Fresen, Abhand. der Sonck, p. 191, 
t. 8. Cohn Nova Acta, xxiv. p. 169, t. 18, f. 9-27. Prit- 
chard Infns. p. 518. 

In stagnant water. 

The fullest aoconnt of Qoniam is that by Oobn, published many years 
ago, but nothing hoa been added to its history einae. The following is a 
samoiary of his observations: — 

Each famity is inresti^d with a colonrlesa mncons sheath which is diffi- 
Onlt to be seeri without adding some colonring matter to the water, as 
there appears to be no tegament. Seen from above, it is a qnadrilateral 
tablet with ronnded comers, or fi-om the side elliptical. The primordial 
cells are sixteen in number, four occupying the oentis disposed as a 
sqnnre, and throe on each aide eiteroal to these. The central oell of the 
three on each side is seta little nearer towurdBthe centre. The cells are 
somewhat polygonal, the foor central being heiagonal, and the twelve 
eiternal pentagonal. When yonng the anj;les can scarcely be dis- 
tingnished. This regular polygonal foi m indicates that each cell is sar- 
ronnded by a firm membrane, which retains them in a fired form. The 
investing membnine may also bo detected at the angles of the oells. from 
each of which it is extended in a short tubular process, which is quite 
oolourlesa. These processes are joined to those of oontignoos cells, so 
as to link them all toii;cther. These pi-ocoases aie not visible in imma- 
ture families, being sobgcqncntly developed. 

In other points the organization of the cells resembles Cklamydomonas. 
Their co„i.,-uW consist o! ,>r„toplasm, ooloiucd l,y oUloropLyll, wh(..n old 
containing numerous oorpusclcs, a oenti-al darker corpasole, and often 
Each coll is famished witii t^vo cilia, which proceed 
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able, a single colony may on the second daj develop 16, on the third 
256, on the fourth 4,096, and at the end of the week 268,435,456 other 
org^anisms like itself. 

It has been supposed that some of the cells become detached from the 
mature coenobium and pass into a resting condition, bat this has not been 
positively demonstrated, so that hssuration is the only mode of repro- 
duction at present knovirn. 

A fuller abstract of this paper by Oohn (from " Nova Acta," Vol, 
XXI 7., p. 169; is given in Pritchard's Infusoria (p. 153). 

Plate XXVII, fig, 1, Qoniuvfi pectoraht — a, J, c, families in difiEerent 
positions X 400 ; d, e, the same, rather more highly magnified ; /, family 
before division ; g, family of 16 cells divided into 16 daughter families ; 
dto g after Stein. 

Genus 43. STSPHANOSPHJERA. Cohn. (l852.) 

Coenobium throughout its whole life rotating and moving, 
composed of 8 green cells, bearing two vibratile cilia, disposed 
at equal distances around a circle, enclosed in a common 
colourless hyaline, globose vesicle. 

Propagation, both by macrogonidia arising from the eight- 
fold division of the green cells, bearing two cilia, with a lateral 
red spot, congregated in families of eight ; and by microgonidia, 
very much smaller, produced by multiplied division, at first re- 
volving within the common vesicle by the action of four cilia, 
afterwards free, escaping singly. 

Stephano8ph»ra pluTialis. CohnBedrdgia i.,p, 11. 

Cells globose, elliptic or fusiform, often at each extremity 
spreading out in mucous rays. 

Size. Coenobium •026--052 mm. Cells •006--012 mm. 
diam. 

Babh. Alg. Eur. iii. 100. Currey in Micr. Joum., 1858, vi. 
p. 131, t. 6, f. 1-27. Cohn Zeitschr. fur Wiss. ZooL, 1852, 
iv. p. 77. Archer Micr. Joum., 1865, p. 116. Pritchard Inf. 
p. 529, t. 19, f. 38-58. ' 

In hollows of rocks, and in pools after rain. 

StephanospJuera was first observed in 1850 in Grermany, and since in 
many places, including the British Isles. 

It consists of a hyaline globe, containing eight green primordial cells, 
arranged in a circle in its equator. The globe rotates upon an axis per- 
pendicular to the plane in which the primordial cells are arranged, and 
moves actively in space by the aid of cilia, two of which proceed from 
each of the primordial cells, and pierce the hyaline envelope. The 
primordial ceUs divide first into two, then four, and lastly into eight 
portions ; these portions separate from each other in a tangential direc- 
tion, thus forming a disc round which a cellular membrane is developed. 
Two cilia are produced upon each segment, and thus eventually eight 
young indiyiduals are formed, which ultimately escape by fissure of the 
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parent globe. This process was observed toooonp; tkbont twelve hours. 
Cohn also obaarvad the divigion of eacb of the eiRht primordial cells into 
a, great number of microgonidig,, whioh eworm witbin the globe, and 
eacape from it. Under certain ciroamstanoefl each of the eight cells 
Kecretes a cellalar covering, and swims abont in the interior of the 
globe in the form of free Chlamydococcvs-MVe cells. Eventnally they 
escape either b; fissure of the globe or by its gradual disaolutioD, lose 
their cilia, form a thicker membrane, become motionless, and occamn- 
late at the bottnm of the vessel. If the vessel be permitted to become 
dry, and afterwards filled with water, motile SUphjinospk/xra reappear, 
from which it seems probable that the green globes are the resting cells. 

The resting cells vary much in size, and it is snpposed that thaj 
grow considerably after attaining a state of rest. The colour is deep 
green, sometimes yellowish or olive, and they posaeSB a nncleus. 

The dried resting spores absorb water, and their contents gradually 
fill np the cavity of the containing membrane, and become cloudy and 
granular ; the border becomes jellowiah, and the red colouring matter is 
contracted in the centre. The ceils then begin to divide end pass 
throngh anccessive stages, as shown on the plate (Plate £8, figs. 13 
to 17). The four danghter^ells begin to quiver, and endeavour to 
separate from each other. Two cilia are now apparent at the pointed 
extremity of each of the four cells (fig. 19), by the action ot which the 
group b^ina to move as a whole ; utlimately all trace of the enveloping 
membrane disappears, and one by one the daughter -eel Is escape and 
become free. At the moment of escape their diameter never exceeds 
■01 mm., bat they soon enlarge to a diameter of ■013 to "013 mm. 

The length of time which elapsed between the immersion of the 
dried resting spores and the first appearance of the motile cells varied 
from nine to twenty-four hours. It was observed that those resting 
■pores which did not produce zoospores within sii days never did so 
aiterwarda. although they continued to live, and seemed perfectly 
healthy. Zoospores produced in November did not advance beyond the 
first stage. Others produced in March remained only a few houra in 
that condition, after which time a delicate membrane was formed 
ronnd the body of the primordial cell ; this membrane was at first 
closely attached to the cell, bnt became gradually enlarged, by absorp- 
' ' ■ ■ ■ ■ ■')■ ^lobnl 
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coloured contents of the individual portions become drawn back towards 
the periphery in centrifugal direction, a colourless plasma remaining 
about the central point ; this disappears at first in the centre, a cavity is 
formed in the middle of the disc, and as this enlarges the eight portions 
assume the form of a wreath, consisting of eight globular or ellipsoid 
bodies in close contact, usually not exactly in one plane, owing to the 
outer membrane not having expanded in proportion to the enlargement of 
the plasma. The original cilia continue active, causing the motion of 
the whole organism, until the eight portions are completely individualized, 
and then their motion ceases. The separate parts of the plasma now form 
eight independent but closely packed membraneless primordial cells. 
Miortly afterwards a delicate membrane common to them all is secreted 
beneath the mother-cell membrane round the disc formed by the primordial 
cells. This membrane is at first in contact, but afterwards becomes further 
and further removed as it swells and tends to assume a globular form. By 
the motion of the cilia the mother-cell membrane is thrown off, and the 
young family escapes into the water. When the Chlamydococcus-like 
unicellular Stephanosphaera has commenced its ciivision early in the 
evening, the division into eight is perfected during the night, and early 
in the morning the young family quits its cast off mother-cell membrane. 

In the course of the day the individual primordial cells and their 
common investing membrane grow until the latter attains a diameter 
of *01 to '048 mm. During this growth the shape of the primordial 
cells is changed by the formation of various prolongations, but in the 
course of the afternoon they again become round, and during the even- 
ing division commences in them precisely similar to the process in the 
unicellular Stephanosphcera. On the following morning we find eight 
young families. It is calculated that in eight days, under favourable 
circumstances, 16,777|216 families may be formed from one resting cell 
of Stephanosphcera, 

We have given but a barren outline of the history of this little plant, 
but for further information must refer the student to Cohn*s Original 
Memoir in Siebold and Kolliker's Zeitschrift fur Zoologie, 1852, p. 
77. Translated in the " Annals of Natural History,'* 2nd series, Vol. X., 
pp. 321 and 401. Also Cohn and Wichura's subsequent memoir " Ueber 
Stephanosphaera'' in Nova Acta Acad. Leop. Car., 1857, part I., Vol. 
XXVI. Of which an abstract is given by Uurrey in " Quarterly Journal 
of Microscopical Science," Vol. VI. (1858), p. 131. Also an admirable 
summary by Archer in the " Quart. Journ. of Microscopical Science " 
for 1865, p. 117) with additional observations by himself. 

Plate XXVIIl, fig. 1. Polar view of family with globose primordial 
cells J 2, equatorial view, with fusiform primordial cells ending in 
mucoud filaments ; 3, the same, with primordial cells collected on one 
side ; 4, commencement of formation of macrogonidia ; 6, all eight pri- 
mordial cells divided in fours ; 6, division advancing so that each 
primordial cell consists of eight cuneate segments ; 7, further advanced 
in division, movement in the mother-cell having commenced ; 8, 
division completed, eight young individuals revolving in the mother- 
cell ; 9, the eight original primordial cells broken up into microgonidia; 
10, young Stephanosphcera y (figs. 1 to 10 X 300) ; 11, microgonidia after 
exit from mother-cell X 500 ; 12, full-grown resting cells ; 13, commence- 
ment of division in resting cell ; 14 to 19, successive stages in division 
of resting cell ; 20 to 22, naked zoospores ; 23, 24, encysted zoospores ; 
25 to 27, division of encysted zoospores ; 28, young eight-celled family 
resulting from division of encysted zoospore ; 29, 30, young families, 
all after Cohn X 400 ; 31, amseboid condition of primordial cells, after 
Archer. 



Obdeb n. ZTOOPHTCEjE. 

Either unicellnlar or mnlticellalar Alg», with terminal Tege- 
tation, and destitute of true ramification. Cells single, or 
Kegregate, or geniinate, or united in a serieB. dilorophjil-maaa 
for the most part distribuled in platee, or hands, inclnding one 
or more amjluceoua granules. 

Multiplication by divifion of the celU in one direction. 

Propagation bj zygospores resulting from the conjugation of 
two cells. 



Family I. DBSMIDIE^. 

Unicellular Algse. Cells for the most part compressed, 
single, or segregate, or geminate, or a larger nunnber aoited in 
a hand, or filament ; variable in form, asuall; constricted in the 
middle, so as to constitute two symmetrical semi-cells. 

ia ileeigneiitj eicladed from the 
at thom Be))arstel7. Aa so man; 
tbIj to this family, thiH propunal 
ia commeud itaelf. The escellent teit book by J. Ralfs hat 
long been the Btuodard for English atndenta, and woald be bo Btill but 
for ita Bcaroity, and the large nnmber of additioiiB in the interval Bioae 
its poblicntion. 



Family II. ZYGNBMAOE^. 
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We append here De Barj*8 scheme of classifioation of this Order, 
which he terms " Conjugatse/' 

" Cells of limited growth, propagated by unlimited repeated biparti- 
tion (tripartite in Craierospermum) in the same direction, free or con- 
nected in single rows, chlorophyll in parietal bands, azile plates, or 
radiating bodies, in pairs. Cell-wall cellulose or gelatinous. 

" Bh'ucti/ication, By copulation a zygospore arises of a different form 
from its mother-cells. No asexually produced swarmspores. 

" Subdivisions, 

'* I. MesocarpeiS. Zygospore the shape of the mother-cells, not con- 
tracted, separating by three or five partitions into a central firm-walled 
resting-spore and two or four lateral decaying cells. (Cells cylindrical, 
united in threads, with axile plates of chlorophyll.) 

'*II. Zygneme{8, Zygospore undivided and mostly contracted, passing 
into the resting condition, afterwards developing into a germ-cell divided 
into a basal cell, and a thread-cell capable of division. (Cells cylin- 
drical, united in threads.) 

" III. Desmidieae, Zygospore of the form of the ZygnemecBf develop, 
ing into a germ-cell, or divided into 2 or 4, each of which separates into 
two equal daughter-cells capable of division. (Cells usually consisting 
of two symmetrical halves, of very various form, free or united.)** 

We have adopted a similar arrangement, with the exception of the 
present exclusion of the DesmidiecB, and the addition of a small sub- 
family, the GonatonemecBj which dates from a period subsequent to 
De Bary's Memoir. 

Conjugation in the present family is the union of two cells, either of 
separate filaments, or of the same filament, the result being the forma- 
tion of a zygospore. The cells containing the male and female element 
cannot at present be distingaished from each other, although De Bary 
states that he has observed a constant difference between the fertile and 
sterile cells of a species of Spirogyra. Usually all the cells of one 
filament appear to be either giving or receiving cells, so that the male 
and female filaments would seem to be distinct, but this requires more 
certain confirmation, inasmuch as in such of the species of Spirogyra as 
exhibit lateral as well as scalariform conjugation, all the cells in one 
filament cannot be of the same kind. 

" The first perceptible change in a cell about to produce a resting- 
spore appears to be a loosening of the primordial utricle from the outer 
wall, and a contraction of it upon the cell -contents, which thus are 
crowded together and more or less deformed. Simultaneously with 
this, or a little after or before it, the side wall of the cell is ruptured, and 
a little pullalation or process is pushed out, which directly coats itself 
with cellulose and rapidly enlarges to a considerable diameter, at the 
same time growing in length until it meets a similar process pushing out 
from an opposing cell, or has attained as great a length as its laws of 
development will allow. When two processes meet they become fused 
together, the end walls are ruptured, and the contents of one cell pass- 
ing over are received within those of the other, or else the contents of 
both cells meet within the connecting tube, and there fuse together. 
This is the more common mode of conjugation, in which two cells of 
distinct filaments become joined together by a connecting tube. It is 
evident that, if the filaments are fertile to their fullest extent, there 
will be as many of these connecting tubes as there are pairs of cells 
in the filaments, and a ladder-like body will be formed, the ori- 
ginal filaments corresponding to the side pieces, the connecting tubes 
to the rounds. Hence this method of conjugation has received the 
name of scalariform, 

" In the so-called lateral corrugation, instead of cells of different 
filaments joining, adjacent cells of one filament unite together to com- 

M 
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plate the proeeBi. The noion of the two oella appears to take plaoe In 
teveral wajs. In acoordaaoe with one plan, oonneoting tubes, piuhed 
ont from near the ends of the oella, grow for a short diBtanoe nearly tit 
right anj^lei to the long aiis of the filaments, and then bend at a right 
angle to themselves, so as to ran parallel to the filament oells. The ends 
of these prooesges are, of oonrae, opposed to one another, and ooming in 
oontaot, fuse together so as to form a continaonH tobe for the passage of 
the endoohrome. Another method b; which neighbonring cells are 
tometjines oonneoted is by the formation of ooadjaooDt ponoh.like en- 
largements of the opposing ends, and a enbeequent fusion of these 
newly-fonned enlargements by the absorption of the end wall between 

" There is still another method of conjngation, the so-oalled genaJUiev. 
ous, in whioh, instead of a oonneotioK tube being formed as the medinm 
of anion, two oells of opposing Qlaments become sharpi; bent back- 
wards, so that their central portions are strongly throst forward as 
obtose points, wbioh, ooming in contact, adhere, and allow of a passage- 
way between the cells being made by the absorption of their cohering 
■nmB."—Wfia^t F. Water AtgiB, p. 161, 

Hassall says that the conjugatian in Zygnwmiusea resnlts in the pro- 
dnction of " a dark body, of either an oval or circniar form, and en- 
reloped in membrane, which Vmicber, Decaisoe, and Jenner regard aa 
the tme aporee, bnt which Agardh deolarea resolve themaelvea after a 
time into zoospores, an opinion in which I cononr, applying the term 
sporangia to them." It need scarcely be added that this view is erro- 
neons, the reenlting body germinating direct after a period of rest, and 
termed a zygospore. 

The same anthor makes also another statement, rather vaguely stat«d, 
which is not confirmed by experience. " It is cnrioas to remarl: that 
the oells in one part of the same filament will part with their contents 
and remain empty, while in another thoy will be the recipients of the 
contents of the cells of another filament." His remarks on agamte- 
■poroDB Oanjtigata will be illostrated under the snb-femily Qonatonemaa. 

Sub-Family 1. ZYGNEMEa:. 

Celts cylindrical, anited in threads. Zygospore undivided. 
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In certain of the species of this genus the sjgoepores are prodaoed in 
the conjugating canal, and in other species in one or other of the con- 
jugating cells. This fact is taken advantage of in the following arrange- 
ment : — 

A. Zygospores produced in conjugating canal. 

* Sporoderm serolnoulate, 

1. Zjgnema pectinatum, Ag. 

•* Sporoderm even. 

2. Zyg^ema Balfsii, Kutz. 

3. Zygnema parvulum, Kutz, 

B. Zygospores produced in one or other of the conjugating cells. 

* Sporoderm pimctate, 

4. Zygnema cruciatum ( Vatuih.), 
6. Zygnema stellinum (Vauc/i.). 

6. Zygnema Yaucherii, Ag. 

7. Zygnema anomaJum {Hass,). 

** Sporoderm even, 

8. Zygnema leiospermum, De Bwry, 

9. Zygnema insigne, Kutz, 

A. Zygospores produced in conjugating canal, 
Zygnema pectinatom. Ag, Sytt. p, 78. 

Sterile cells 1-2 times as long as broad. 

Zygospore globose or broadly elliptic, dark olive, scrobica- 
late, formed in the canal of conjugation. 

Size. Cells *03-*035 mm. diam. (sometimes less), zygospore 
*04 mm. diam. 

De Bary Conj. p. 77, t. 1, f. 15 ; 19, t. 8, f. 13. Gray 
Arr. i. 1296. 

Conjugata pectinata^ Vauch. Conj. p. 77, t. 7, f. 4. 

Conferva bipunctata, Eng. Bot. t. 1610. 

Conferva decu^aata, Dillw. Conf. Syn. p. 6, (?) 

Zygogonium pectinatum, Eabh. Alg. iii., 252. Kirsch. Alg. 
Scbl. p. 126. 

Tyndaridea conspicua, Hass. Alg. t. 39, f. 1, 2, Ann. Nat. 
Hist, xii., 187, t. 7, f. 17. 

Tyndaridea immersa, Hass. Alg. t. 39, f. 3. Ann. Nat. Hist, 
xii. 188, t. 7, f . 19. 

Tyndaridea decussata, Hass. Alg. t. 39, f. 6. Ann. N. Hist, 
xii., 188, t. 7, f. 18. 

Zygogonium conspicuuniy Katz. Tab. v. t. 12, f. 2. 

Zygogonium immersum, Kutz. Tab. v. t. 12, f. 5. 

Zygogonium decuasatum, Kutz. Tab. v. t. 11, f. 4. 

Tyndaridea pectinata, Eng. Fl. v. p. 361 ; Eng. Bot. ii. t. 
2597, Harv. Man. 142 ; Mack. Hib. 231. 

Zygnema hipunctatum^ Grey. Fl. Ed. 320 ; Fl. Devon, ii. 50. 

In still waters. 

As noted above, we include here three of Hassall's species of TyndOf 
ridea, Kirschner does the same, with the addition of Kutzing^s Z ano' 
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mahtm, irhioh, bowerer, ia not the Tyndaridea ancnala of Btitt antl 
EasBall, aa will be erideat hereafter. There doea not aeem to be eren 

B anfflcient difference to jaatify the maintenaiioe of the difFerent formi 
oa TBrietiea. This U the only Britiah «peoiea, U far aa at present known, 
with a BCTObicalatu zygospore, prodnced in the ohannel of conjngatioti. 
We have followed De Barj in referring thia Hpeoies to Zygnema inatead 
of to Zygogonium, It ia unneceaaary in a work of thia kind to diaooaB 
the reaaona which hsTe indnced na in thii, and similar oaaea, to adopt 
snob a oonrse. It may be well to caution the itndent at onoe that he 
will odI J waate time in the endearonr to determine apeoiea from the 
sterile tbroada. Ia the preaent, for inatanoe, be woald soon diaoover 
bow hopeleaa it ia to attempt to disoriminate between the vcgetatire 
cella of thia and some of ita alliea, without Cbe knowledge eJao of the 
method in which the aygoapore ia formed, Aod ita oharaoter when de- 

i%^ XXIX. Jig. 1. a, portion of aterile thread X 400 ; 6, tbroada 
in conJQgation x 200; c, zygoepore X WO. 

iTgnamA Kftlfill. (Kafz.) De Bary Conj. p. 77. 

Sterile cells 2^ to 8 (rarely 1) times as long an broad. 

Zygospore compressed ellipsoid, tvrice as long as broad, 
prodaced ia the inflated conjunctiTe canal. Sporodenn ereii. 

Size. Cells -Oie-'OITX ■02mm. Zygospore -025 X -015 mm. 

Babh. Alg. Eur. iii. p. 252. 

Zygogoniian Salfaii, Kutz. Tab. t. t. 11, f. 2. Kirsch. Alg. 
8cbl. p. 127. 

Tjfndaridea Ralftii, Hassall Alg. p. 166, t. 39, flg. 4, 5. 

Ann. Nat. Hist. xii. p. 188, t. 7, f. 20. Jenner Fl, Tnnb. 
Wells, p. 182. 

In pools and streams, 

Thia is the only other Britiah species of Zgffneiaa in which the lygo- 
spore ia produced in the channel, eioept the sncoeeding one, which is at 
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the whole evidence upon which this species is inserted. The figure in 
the ** Gleanings/* as represented, in part, on our plate 29 (fisr. So), is so 
manifestly insnfficient, without measurements, that the species is intro- 
duced with some hesitation. The rest of our figures, and the descrip- 
tion, are derived from Continental sources, and represent Kutzing*s 
species. 

Berkeley says of the plant he has figured : — '* The filaments are 
quite unattached, and float in a rather dull green mass at the top of the 
water, which (at least in a state of fructification) is but little mucous, 
adhering imperfectly to paper in drying. But as the plant has only been 
once met with, and it is well known that other species of Zt/gnema are 
much less mucous in a state of fructification, it is uncertain whether 
this is peculiar at all to the species. Artie alations 4 to 6 times as long 
as broad, at first filled with a yellowish green sporaoeous mass, without 
any marked pellucid border, with a single row in the centre of from 6 to 
7 larger granules. The mass at length contracts, and the row of granules 
is no longer visible. Short tubes are thrown out from the centre of the 
joints, by which the filaments are at length connected into a more or less 
intricate mass, and in the tubes a globoJar seed is formed, which swells 
them, and is furnished with a pellucid border. In general the spora- 
oeous matter of only one articulation passes into the tube to form the 
seed ; nor in such case does the joint, of which the contents still appear 
unaltered, throw out another tube. Found at Glapthom, Northampton- 
shire, in the spring of 1826, in watery spots of an exposed, ill-drained 
field." 

Plate XXIX, Jig. 3* a, portion of sterile thread X 400 ; b, 
threads in conjugation X 200 ; c, conjugating cells and zygospores of 
Zggnema ordinarium, siter Berkeley, magnification unknown. 

B, Zygospores produced in one or other of the conjugating cells, 

Zygneina craciatum. {Vauch,) 

Sterile cells equal or twice as long as broad. 

Zygospore sphserical, formed in one or other of two conjoined 
cells. Membrane brown and scrobiculate. 

Size. Cells '028 mm. broad. Zygospore '04 mm. diam. 

Cleve Mon. Zygn. p. 29, t. 9, f. 1-3. Kirsch. Alg. Sclil. p. 
126. Kutz. Tab. Phy. v. t. 17, f. 4. 

Conjugata cruciata, Vauch. Hist. Conf. p. 76, t. 7, f. 2. 

Tyndaridea cruciata, Hass. Alg. 160, t. 38, f. 1. Eng. Bot. 
Ed. 2, t. 2512 B. Eng. Fl. v. p. 361. Mack, Hib. 231. 

Confei^a bipunctata, Dillw.Conf. t. 2. Hook Fl. Scot, ii, 81. 

Zygnema bipunctatum, Johnst. Fl. Berw. ii, 256. Gray Arr, 
i, 296. 

Zygnema Dillwyni, Kutz. Tab. Phy. v. t. 17, f. 

In ditches, pools, &c. 

The form figured by Dillwyn is more slender than the typical form 
and is considered by some as a distinct variety. 

There is, perhaps, some difficulty in determining the exact limits of 
the three species L, crucicUum, L. steUinum^ and Z. Vauckerii, unless by 
merging the latter two in one, and accepting Z. cruciatum as possessing 
globose zygospores, whilst the other species has oval, or somewhat elon- 
gated zygospores. 

PkUe XXX. fig. 1. a, portion of sterile thread X 400 j b, conjugat- 
ing threads with zygospores X 200 ; c, mature zygospore X 400. 
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STCnemK atolUnitm. (FducA.) Eutx. Tab. V. 1 17. /. 2. 

Sterile cells 1^ to 3 times longer than broad. 

Zjijoepore broBdl; ovoid, formed in one or other of the con- 
joined cells. Membrane brown, Bcrobiculate. 

Sporiferons cells commonlf longer than the Efgospore. 

Size. Cells -022 mm. Zygospore -04 x 'OS mm. 

De Barj Conj. p. 78. Cleve Mon. Zyg. p. 28, t. 8, f. 9-11. 
Babh. Alg. Eur. iii, 249. 

Conjugata atellina, Vaach. Conf. p. 75, t. 7, f. 1, 

Thwaite»ia Duricei, Mont. Fl. Alg. t, 15, f. 1. 

Tyndaridea tUllina, Jenner Fl. Tanb. Wells, p. 182. 

In pools and ditches. 

EiiBOhnor nnites this apeciea and the neit, for wbich he appenrs to 
h&ye great justification. We scBrccly aee bow thoy can be maintained 
aa distinct if the broad view of Zygnema Vauckerii which wa trnva 
adopted IB teuahie. 

No deGnite period can b? Qxed for the pmduotioD of the zygogpnree. 
Dot only in this speoiea, bnt in the majority of the 2Jygnemace!s. We 
have obBerved them in Jnne. or earlier, Bome aa aoou aa April, and as 
late aa September. Haaaall says " the Bpeoiea may be fonnd in a state 
of coDJogation during tbe entire of the eprini;, anmmpr. and automnal 
months i they are chiefly met with, however, in this state in the 
spring." Glevo haa attached dates to the species ennmorated hy him, 
but as these do not correspond with the periods at whiob we have foand 
them in this oouutry, these dates are not quoted lest they should prove 
misleading rather than uaeful, 

Plate XXX.fig.Z. o, portion of stetite thread X 400; i, coniugat- 
ing threads and zygospores X if^- 

Zygnema Tancberil. Ag. Sytt. Alg. p. 77. 

Sterile cells 2^ or 3 to U times aa long as broad. 
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va/r. e, itagnale. Kirsch. 

Sterile cells *01 mm., 3 to 4 times as long. 
Tyndaridea stagnaliSy Hass. Alg. 162, t. 38, f. 9. 
Tyndaridea stagnicola, Hass. Ann. N. Hist. x. (1842) p. 42. 
Jenner Fl. Tunb. Wells, p. 182. 

It will be seen from the above that this is a yariable species, of which 
two of the three varieties are British. These are by no means un- 
common, often mixed with other filamentous algSB, and can scaroelj be 
confounded with anything else, even when sterile. 

Plate XXX, jig, 3. a, portion of sterile thread X 400 ; b, portion 
of fertile thread with zygospores X 400. Fig. 4, var. subtile, a, portion 
of sterile threads X 400 ; 6, conjagating threads and zygospores X 400. 
Fig. 6, var. stagnate, a, portions of sterile threads X 400 ; &, fertile 
cells with zygospores X 4/50, 

Zygneina anomalum. {Hass,) 

Sterile cells equal, or nearly twice as long as broad ; cytio- 
derm thick, lamellose. 

Zygospore globose, olivaceous (sporoderm distinctly punc- 
tate ?). 

SiZB. Cells *025 mm. diam., with mucous sheath about 
double ; zygospore '026 mm. diam. 

Tyndaridea lutescens, Hass. Alg. t. 38, f. 4. Dickie Bot. 
Guide 296. 

Tyndaridea cruciata, Harv. Man. p. 141. 

Tyndaridea abbreviatay Hass. Ann. Nat. Hist. x. (1842) p. 43. 

Tyndaridea anomalaj Hass. Alg. t. 38, f. 2-3. Jenner FL 
Tunb. Wells, 182. Ralfs, Eng. Bot. Supp. t. 2899. 

In boggy pools. 

The British species is the Tyndaridea anomala of Hassall and Ralfs, 
and not the Zygnema anomalum of Continental botanists, which species 
has the zygospore produced in the conjugating canal. The following is 
the original description published by Balfs in the supplement to " Eng- 
lish Botany " : — 

** It forms large, dark green masses in shallow pools on heaths. The 
filaments are stout ; under the microscope each is found to be enclosed 
in a hyaline sheath, which extends on each side about half the breadth 
of the coloured portion, and is always more or less waved or scolloped. 
At first it is nearly even, but it gradually becomes more and more irre- 
gular, and the conjugating specimens are almost denuded. The joints 
of the filament are usually about equal in length and breadth, but 
sometimes twice as long as broad. The endochrome is blackish green, 
and at first quadrate, when it completely fills the joint, but its division 
into two portions gradually becomes apparent until two stellas, but less 
distinct than those in the other species, are at last developed, when con- 
jugation takes place in the usual manner. The spores, which are 
globular, are contained in the joints of one of the connected filaments. 
Not unfrequently the tubular processes are themselves converted into 
cells containing endochrome. 

'* In its early state this plant is so different in appearance from the 
other species, that at first sight its proper situation is scarcely appa- 
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rent. lodeed, haviiig sent speoimenB to sevsral oelebrated algologisti, 
they hesitated to fidaiit it into Tjpidaridea, antil Mr. Hassall, who also 
at flrat etronglj doubted whether it belonged to the CoTyvgatte, fortu- 
nate); gathered fertile BpeoimeoB. Snoh we onrselvea foand shortly 
afterwards, and we haio since repeatedl}- met with them; the appear. 
Hncfi of the plant in conjugation, bowoTer^ is 00 altered that its identity 
can onl; be dotormined by tracing it throagh all its ohangeB. 

" In ita uanal state the sbeath is very oooBpionooa, and the dense en- 
doohrome so fills the cells that the plant looks like a Conferva, the con. 
tinnity being intermpted merely at the disBepiments. When about to 
coDJDgate the sheath baa nearly or altogether disappeared, and the ea- 
docbrome is oollected into two stellce, leaviog the rest of the cell oolonr- 
less." — Ralf»- 

HasBBill also found and examined the plant, and Qgnred it with zygo- 
epores in the cells of the fllamentB, whereas the Uontinental apeoieB, 
Binoe the figure by Kutzing, is always described as having the zygospore 
in the caoal of OODJ ligation. There cannot, therefore, be the el igb teat 
doubt that the speciea found by Hassall and Balfs ia quite diatinct from 
that known to Kutzing, Babenhorat, and De Bary. Priority certainly ia 
in favonr of HaBBall'B name, and it is the Continental speoiea which must 
give way, and yield up a name, acquired in error, to its rightful claimant. 
Onr fignres are baaed on the akotchos and drawings by Ralfa, with 

BnppOBB that Haifa and Hasaall were both deoeired, bb well aa Mr. 
Jenner (an admirable observer), to whom the Bpecies was undoubtedly 
known, and finally Mr. Salter in preparing the drawings from the 
specimens for the " English Botany." Unfortunately we oould find no 
fmit in the specimens which we possess, collected by Ealfa forty years 
ago, nor could we obtain speoimena in conjugation from Cornwall during 
the paat apring. 



■TKUVDIK leloapammiiL. De Barg. Babh. Alg/e Exe. No. Gi 
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Zygnema iiudgne. Kuiz. TaJb. v. U 17»/. 1. 

Sterile cells equal, or twice as long as broad. 

Copulation scalariform or lateral ; zygospore globose or 
slightly oval; membrane brown, even. 

8izB, Cells '026 -'03 mm. diam. ; zygospore about '026 x 
•032 mm., or globose about '03 mm. diam. 

De Bary Conj. p. 78, t. 8, f. 14-16. Rabb. Alg. iii. 249. 
Kutz. Tab. V. t. 17, f. 1. Kirsch. Alg. Schl. p. 125. 

Tyndaridea insignia^ Hass. Alg. p. 163, t. 38, f. 6, 7. Jenner 
FI. Tunb. Wells 182. 

Zygnema tenue, Rabh. Exs. No. 674. 

In streams and ditches. 

The oells of this species at the time of conjagation are apt to become 
mach distorted, inflated sometimes on one side, sometimes on the other, 
and even to conjugate in the manner represented by DeBary, and copied 
on oar plate. , 

Plate XXXI. Jig, 3. a, sterile cells X 400 j b, fertile cells with 
zygospores X 200 ; c, fertile cells, with longitudinal conjugation, X 200, 
after De Bary ; d, zygospore X 400. 



Genus 45. SPXItOGTUA. Unk, (1820.) 

Cells with one to several parietal chlorophyll bands, usually 
spirally winding to the right. Copulation ladder-like (Spiro- 
gyro) or lateral {Rhynchonemd), Zygospores always within the 
wall of one of the united cells. Copulating cells similar to the 
sterile ones, or swollen out. 

This genus, as now accepted, includes two genera as recognised by 
Kutzing, Spirogyra and Mhynchonema. In the former the conjugation 
was scalariform, and in the latter it was lateral. It is now found that 
in many species, probably in all, both kinds of conjugation take place, 
according to circumstances. The same filament, which in some portion 
of its length conjugates with a neighbouring filament, has also been 
observed conjugating laterally between two of its own cells. The genus 
Rhynchonema therefore has thus been proved to represent only one of 
the modes of conjugation of the same plant, which under other condi- 
tions conjugates with a neighbouring filament. 

In past times too great importance was attached to the breadth and 
length of the cells in the sterile filaments, and also to the character of the 
spiral bands, features which are now known to be too variable to be relied 
upon, the most important and reliable characters being derived from the 
zygospore ; hence only specimens in fructification can be accurately 
determined. 

The most recent work on the species of Western Europe is a Mono- 
graph of Spirogyra^ as represented in France, by Mens. Paul Petit. 
(Paris, 1880.) See also Prof essor Cleve's " Monograph of the Zygnemacese.*' 

N 
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The following 'a a tabular arracgsinenli of tha British apewM :— 
Bea. 1. Oelli not replioate at the endi, 

A, CAlorophgU bandi numerout f rarefy tiDo). 

* Spotea oToid or elliptic. 

t Hembr&ne imooth. 

1. oraasa, Kli. 

2. JQgaliB, DUL 
8. nitida, Zi. 

ft Membraoe pnnotata. 
Hont. 
•• Bpore* orbionlsp. 

t HembraDe smooth. 
4. orthospira, Hag. 

tt Membrane pimotattt. 
6. orbicalaris, Halt. 

6. bellin. Rate. 

B. ChioropllyU band* *ingh or double (rardy tamate). 

* Bpore membrane smooth. 

7. porCicaliB, FaucA. 

Chlorophyll bands nEoallj aingle. 
var. 0. decimina. 

Chlorophyll bands osnally biiiat«, rarely temat«. 
var. [. rirutani. Hail. 

Chlorophyll tunds nBnnlly throe. 
** Spore membrane ponotata. 

'S.'B.—SpiTogyTa ehngaia. Berk. Glean., p. 33, tab. 12, f. S (Babh. 
Alg. iii. 241), iToold follow here bnt that the f mit is anknowD, and heuoa 
it is Dnoertaiiu 

0. CMorophyU bandi lingle, 

■ Spore membrane smooth. 
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The English stadent may also oonsult with advantage a memoir ** on 
the germination of the renting spores in Spirogyra/' bj Dr. Pringsheim, 
translated in the Annals of Natural History, 2nd ser., Vol. xi. (1853), 
p. 210. "On the Structure and Division of the Vegetable Cell," by J. 
M. Macfarlane, in Transactions of the Botanical Society of Edinburgh, 
Vol. xiv. (1881). Pringsheim's Researches on Chlorophyll, translated by 
Professor Bayley Balfour, in Quarterly Journal of Microscopical 
Science, Vol. xzii., new series (1882). Darwin *' On the Action of Car- 
bonate of Ammonia on Chlorophyll Bodies," in Journal of the Linnean 
Society, Vol. xix. (1882). 

Section 1. Cells not replicate at the ends. 
A. Chlorophyll hands numerous {rarely two). 

Spixogirra czassa. Kutz, 

Sterile cells with the extremities tmncate, eqnal or twice as 
long as broad. Chlorophyll bands four or more, making -J-l J 
turns. 

Zygospores broadly and obtusely oval, membrane even. 

Sporiferous cells persistent, not swollen. 

Size. Cells •12-'15 mm. diam. (Eahh,), '15 mm. diam. 
(Petit), zygospore •14-'15 diam. (Petit), '13 x '12 ; -14 x '12 ; 
•16 X -12 mm. (M,C,C.). 

Zygnema serratum^ Hass Alg. t. 18, f. 1. 

Spirogyra crassa, Kutz. Tab. v. t. 28, f. 2 ; Kutz. Phy. Gen. 
t. 14, f. 4; Kirsch. Alg. Schl. p. 119 ; Petit Spirogyra p. 32, 
1. 12, f. 3, 4. 

Spirogyra Heeriana, Kutz. Tab. v. t. 28, f. 3. 

In ponds, &c. Fruiting in summer. 

Hassall says of his Z, serratvm that the ** filaments are of nearly the 
same diameter as those of Z, orhiculare, bat less mncons, from which 
species it may readily be distingnished by the fewer nnmber and ser- 
rated appearance of the spores, the larger size of the grannies, and the 
form of the sporangia, which in Z. orhiculare are nearly sphaerical, and 
compressed, while in Z. serratum they are broadly ovate." 

The sterile cells have a greater diameter than any other British 
species, whilst theur length varies from abont half a diameter to two 
diameters. The zygospore is comparatively broader than in S. jugaUst 
and slightly flattened, so that when seen in certain positions it appears 
to be narrower than it is, and more resembling that of 8. jugaUs» 

On plate 32, figs. 1 and 2, the nucleus is represented in the centre of 
the cells. Pringsheim has recently remarked, as a fact hitherto unre- 
cognised, that " the threads of the protoplasm extending outwards from 
the central plasma mass in each cell, do not, as was supposed, end in the 
general protoplasmic lining of the cell wall, but each passes directly or 
by its branches to the internal surface of a chlorophyll band, and there 
dilates in a trumpet-like manner, and grasps, as it were, an amylum 
body." — Pesearches on Chlorophyll, p. 81. 

Plate XXXII, jig. 1. a, sterile cells X 200 ; b, fertile cells with 
zygospores X 200 ; c, fertile cells of Phynchonema form with zygo- 
spore X 200 ; d, outline of zygospore X 400. 
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BptioBTza jtt(«U*. (Dil'O 

Sterile cells with the ends trnncste, and oommonlf eqnal, or 
double the length of the diameter. ChlorophjU bands 4 to 5, 
making 1 to 2 turns. 

Zygospore elliptical, membrane even. 

Sporiferous cella not swollen. 

Size. Sterile celle 09-1 mm. diam. (Petit), 14 mm. diam. 
{Cleve}, -OTS--! mm. diam. {Rabh.), ■087--11 mm. diam. 
(Kirsck.). Zygospores -14 x •1--12 mm. (Cleve), '15 X -1 
mm. (Petit), -IS-'H X ■085--09 mm. (M.C.C.). 

Conferva jngalis, Dillw. Brit Conf. t. 6. 

Spiroj^raj'ujoWg, Kntz. Tab, v. t. 27, f. 2; Petit Spirogyra 
p. 29,t.ll, f. 8,4; Rabb. Alg. Ear.iii. 245. 

Spirogyra tetiformia. Petit Spirogyra, p. 29, t. II, f. 1, 2 
(not Kulz., nor Rabh. Alg. Eur.) ; Rabh. Exs. 2292 ; Cleve 
Mon. Zyg. p. 15 (partly), t. 1, f. 1-3. 

In clear ponds, &c. Fraitiog at Midsummer. 

The British apeoimeng which we refer to thi» epeoiai have the st«rite 
cells from *12 to '14 mm. broad, and about two diameters long. The 
xygoBpoTe is from '13 to '14 mm. long and '086 mm. broad. In other 
speciraenB, from the Continent, we have fonnd the lygoapores from ■] 1 
to '13 mm. long and '066 mm. broad. M. Petit recogniBCg two species, 
nhtob he calU respectively S.JugalU and S. ietiferm.ii, differing so little 
from eaoh other that it seems scarcelj poaaible to diatingniBb thorn except 
in extreme oa«ea. To the latter he refers Z, interrwptum of HbsbbU, 
bnt, withont the froit, which H&seall never fonnd, it it difficult to affirm 
what it might be. It is quite as probable that it was S. orbicularU as 
anything elae. 

Piri(e yXX/r. /j. 2. a, sterile cells X 200 j 1, fertile cells with 
ijgospores X ^'^ i <=> oatline of zjgoBpore x 40O. 



Spliagyra nltlda. (Dilhu.) Link Handbk. 
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Spirogyra nitida^ Kntz. Tab. Phy. v. t. 27, f. 1. Kirsch. 
Alg. Schl. p. 123. Petit Spirogyra p. 28, t. 10, f. 6 to 10. 

Conferva nitidum, Dill. Conf. t. 4, f. C. Eng. Bot. ed, i, t. 
2337. Jenner Fl. Tunb. Wells 178. Gray Arr. i. 298. 

Zygnema rostratum, Hass. Alg. t. 33, f. 1 . 

In ponds, &c. 

Very little reqaires to be said of this speoies, which is the most 
oommon one with thick filaments in Britain. It is most probable that 
HassalPs Zygnema rostratum is the same, conjugating longitudinally, for 
he says that the filaments are somewhat larger than those of his 
Zygnema miidwn, bat that he had only seen it once. The form of 
zygospore fignred by him is that of the present species, and not of 
Spirogyra helliSf to which the Rhynchonema rogtrata of Kutzing is re- 
ferred by Cleve. 

Gleve proposed to substitute the name of Spirogyra princepSf Yanch., 
for theaniversally known Spirogyra nitidUt a change with which we by no 
means sympathise, because, after all, it is only a matter of opinion, and 
not of demonstration, whether this is really the Conjugata prtnceps of 
Yaucher, and there should be a good and substantial reasons for super- 
seding a specific name so long recognised as Spirogyra nitida. 

Hate XXXIIL fig, 1. a, b, sterile cells X 200 ; c, conjugating cells 
with zygospores X 200 ; d, outline of zygospore X 400. 

Spixogirra orthospiza. Nag. in JTutz, Specp, 441. 

Sterile cells with the extremities truncate, and from 2^ to 4 
to 10 times as long as broad ; chlorophyll bands 3 to 4 to 5 
(rarely 7), sometimes erect, sometimes forming a very lax 
spiral. 

Spores orbicular, flattened, membrane even. 

Sporiferous cells scarcely swollen, 2-^ to 4 times as long as 
the diameter. 

Size. Cells *0b''06b mm. diam. ; zygospore -07 mm. diani., 
•048 mm. thick. 

Spirogyra orthospira, Archer in Quart. Journ. Micr, Sci., 
1870. Petit Spirogyra p. 30, 1. 10, f. 4, 5. 

Spirogyra majuscula, Kutz. Tab. Phy. v. t. 26, f. 1. Rabh, 
Alg. iii. 244. 

In pools. Fruiting in autumn. 

This is a recently discovered species in the British Islands, and has 
hitherto only been recognised by Mr. Archer in Ireland. 

Pl(xte XXXIIL Jig, 2, a, a, sterile cells X 200 ; 6, conjugating 
cells with zygospores X 200 ; c, front and side views of zygospore X 
400. 

Spizogirra ozbicularis. HassallAlg, 1. 19. 

Sterile cells with the ends truncate, about equal in length to 
breadth; chlorophyll bands 5 to 7, making -^ to 1 turn. 
Zygospores orbicular, flattened, membrane punctate. 
Sporiferous cells not inflated. 
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Size. Cells ■I1-*14 mm. dutm. ; eygOBpores -1 mm. diam. 

Narrow diameter '08 mm. 

Petit epirogyra p. 31, t. 12, f. 1, 2. Kntz. Tab. t. t. 27, f. 
8. Kirsoh. Alg. Schl. p. 118. Rabh. Alg. Ear. iii. 245. 

Zygnema orbiculare, Hass. Alg. p. 138, t. 19. Jonner FI. 
Tanb. Wells 178. 

Zygnema allematum, Hass. Alg. 139, t. 20. 

Zygnema inUrruptum, Haas, Alg. 140, t. 21, Ann. Nat. 
Hist. 1843, p. 432. 

Zygnema maximum, Hass. Ann. Nat. Hiat. x. (1842), p. S6. 

Spirogyra altemata, Entz. Spec. 442. Rabh. Alg. lii. 248. 

Spirogyra getipi-mia, Kutz. Tab. v. t. 28, fig. 1 (not Petit). 
Rabh. Alg. iii. 246. Cleve Mon. Zyg. p. 15 (in part). 

In ponds, &c. Fruiting in autumn. 

There is notbing inooDaiatent in Cleve'a anggeation that Haaaall'a 
three plates 19, 20, and 31 all belong to the Bame apeoieg. "So Feliance 
can be placed on the width of the chlorophjll bands, nor the little 
difFerenca in the breadth of the oells. Of ooorBe the distarbanoe in the 
bacda uf the conjugated oqIIb ia dne to the conjugation. When this 
ipeoiea ia really in frnit there can he no diffionlty in its determination, 
and, without frnit, it ia folly to waste time in attempting to gneaa at the 
ralationahip of an; Bpeoiea. 

Haaanll Bays that " it is fonnd in ponds and dykes whose waters ara 
deep and permanent, and it doea not conjugate until near the end of 
snmmer." " Cells when in a state of conjugation, a little longer than 
broad, prior to which, however, they are frequently not half bo long M 
broad I winding round the interior of these are about eight spiral 
threads, the granules in them being small." 



SpltogyiK bellU. HasaaR, 
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Zygnema neglectum, Hass. Alg. t. 28, f. 1 (not Petit). Hass. 
Ann. Nat. Hist. x. 87. Jenner Fl. Tunb. Wells 178. 

In ponds. Fruiting in August. 

This species is rather a oharaoteristio one, of which it appears to as 
that Zygnema iteglectum, Hass., is only a form with three chlorophyll 
bands. If the two species of Hassall are drawn to the same scale, it is 
difficult to indicate any specific difference. The Rhynchonema rostmtum 
of Eatzing is referred by Cleve to this species, bat the Zygnema 
roatratum of Hassall appears to be different, with thicker filaments and 
much longer zygospores, and is rather referable to Spirogyra nitida. 
The Spirogyra neglecta of Petit cannot be the Zygnema neglectum of 
Hassall. 

This species is thus described by Hassall : — " Filaments about a foot 
in length, with truncate extremities ; of considerable though rather less 
diameter than those of S. niticUif mucous, glossy, and of a deep and 
beautiful green colour ; investing membrane of the cells very evident 
and transparent. Cells in the young filaments scarcely so long as broad, 
but their length exceeds their breadth in those which have conjugated ; 
round the interior of the cells five or six loose spiral tubes may be 
faintly discerned ; these contain the reproductive globules (sic), which 
are large and distinct, with a dark central nucleus. Sporangia oval 
sometimes almost circular and flattened, lying in inflated cells, the 
cavity of which they do not fill.'* 

Plate XXXIV. fig, 2. a, sterile cells X 200 j b, conjugating cells with 
zygospores X 200 ; Oy fertile cells of Rhynchonema form with zygospore 
X 200 ; d, outline of zygospore x ^)00. 

B. Chlorophyll bands single or double (rarely temate), 
Spizogirra porticalis. Vattch. 

Sterile cells with the extremities truncate, 2 to 4 times 
longer than the diameter ; chlorophyll bands single, or binate, 
rarely temate. 

Spores obtuse, ovoid, 1^ times longer than the diameter, 
membrane even, chestnut colour. 

Sporiferous cells equal to the length of the spore, or twice as 
long, more or less turgid. 

Size. Cells •082--05 mm. diam. Zygospore -08 x -O^S-'OS 
mm. 

Cleve Monog. Zygn. p. 22, t. 5, f. 8 to 13. 

Conjugata porticalis, Vauch. Conf. p. 66, t. 5, f. 1. 

In ditches, &c. Fruiting in spring. 

var. a. quinina. 

Chlorophyll bands usually single. 

Size. Cells •035-*045 mm., about twice as long. 

Zygnema quininum, Hass. Alg. t. 28, f. 1, 2. Harv. Man. p. 
143. Landsborough Brit. Seaweeds p. 362. Eng. Fl. v. 362. 
Eng. Bot. Ed. ii. p. 175. Harv. Man. 143. Johnst. Fl. Berw. 
ii. 256. Grev. Fl. Ed. 320. Mac. Fl. Hib. 231. Fl. Devon 
ii. 50. Hook. Fl. Scot. ii. 80. Dickie Bot. Guide, 296. 
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Spirogyra qmmna, Katz. Tab. r. t. 22, f. 2. 

Spirogyra porticalis. Petit SpirogTra, p. 21, t. 5, f. 8-12. 

Conferva gpiralit, Dillw. Oouf. t. 3. Eng. Bot. Ed. i. 1. 1656. 

Zygntma spiralis, Eng. Bot. Ed. ii. t. 2561. 

Conjvgata quinina, Qraj Arr. i. 297. 



ClilorophjU bands nsaall; 2, sometimes 8. 

SizB. Cells ■034''04 mm., 2 to 4 times as long. 

Zygnema deciminum, Hass. Alg. t. 23, f. 3, 4. Harv. Man. 
p. 143. Johnst. Fl. Berw. ii. 255. Mack. Fl. Hib. 2, 31. Fl. 
Devon ii. 50. Jenner Fl. Tanb. Wells 178. Grev. Fl. Edin. 
320. Eng. Fl.T. 362. 

Spirogyra decimina, Kutz. tab. v. I. 23, f. 3, 24, f. 1. Petit 
SpirogjrB p. 25, t. 8, f. 1-3. Rabb. Alg. iii. p. 242. 

Spirogyra Jiavkam, Kutz. tab. v. t. 23, f. 8. 

Spirogyra laxa, Kntz. Tab. t. t. 23, f. 3. 

Spirogyra major, Kutz. Tab. v. t. 24, f. 2. 

Conferva jvgalia, Dillw, Conf. t. 5. 

Conferva injlata, Eng. Bot. Ed. i. t. 2376. 

Zygnema infiatum, Eng. Bot. Ed. ii. t. 2510. Hook. Fl. 
Scot. ii. 80. 

Conjugata injiata. Gray Arr. i. 297. (7) 

Conjugata decimina, Gray Arr. i. ^99. 
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C. Chlorophyll hands single. 
Spizogirra condensata. Vauch. 

Sterile cells with the extremities truncate, and commonly 
1 to 3^ longer than the diameter. Chlorophyll bands single, 
rarely two, making 1^ to 2 turns of the spiral. 

Spores broadly obtuse, ovoid, or subspherical, membrane even, 
chestnut colour. 

Sporiferous cells turgid, and usually shorter than the spores. 

Size. Cells '04 mm. diam., zygospores •035-*04 mm. diam. 

Cleve Monog. Zygn. p. 21, t. v. f. 1-7. 

Conjugata condensata^ Vauch, Conf. t. 5, f. 2. Gray Arr, 
i. 298. 

Zygnema vanans, Hass. Alg. t. 29, f. 3 and 4. Jenner 
Fl. Tunb. Wells, 180. 

Zygnema Woodsii, Hass. Alg. t. 33, f. 2, Jenner Fl. Tunb. 
Wells, 180. 

Spirogyra torulosa, Kutz. Tab. v. t. 20, f. 2. 

Spirogyra nodosa, Kutz. Tab. v. t. 20, f. 3. 

Spirogyra arcta, Kutz. Tab. v. t. 21, f. 2. 

Spirogyra condensata, Kutz. Tab. v. t. 22, f. 3. Petit Spiro- 
gyra, p. 22, t. 9, fig. 6-8. 

Rhynchonema Woodsiiy Kutz. Tab. v. t. 34, f. 2 (not of Nord. 
and Wittr. Exs., No. 789). 

Spirogyra Flechsigii, Rabh. Hedw. i, p. 46. 

Zygnema quininum, var. Hass. Ann. Nat. Hist.x. (1842) 35. 

Spirogyra ulotnchoides, Kutz. Tab. v. t. 21,f. 3. 

Spirogyra varians, Kutz. Sp. Alg. p. 439. Petit Spirogyra 
p. 49, t. 4, f. 1-8. 

Spirogyra inflata, Kutz. Tab. v. t. 21, f. 1-8. 

In pools. Fruiting in spring. 

From the nnmber of synonyms quoted above, it may be inferred that 
this is a variable species. All the forms seem to be included by Petit 
under his Spirogyra condensata and S, va/rians. 

Hassall thus alludes to a peculiar nodoluse growth of some of the 
forms : — " When a number of cells unite in regular order with those of a 
neighbouring filament, no inflation of any of these occurs ; but it fre- 
quently happens that several adjoining cells of a filament for some reason 
or other do not unite, although the remaining ones in that filament do, 
in which case those which have not yoked themselves swell up, assuming 
a monolif orm appearance, and at the same time frequently emit blind and 
irreg^ar processes or prolongations, by which the cells manifest the 
strong tendency which they have to conjoin themselves, but which some 
cause, not evident, would appear to have frustrated. In some speci- 
meDS the number of inflated cells and blind processes is but small, 
while in others the elongated cells are more numerous than those which 
have united in the ordinary manner." A similar circumstance may 
sometimes be observed in 8. longata, especially in the short-celled 
forms. 

O 
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PlaU ZXXVI. fig. 1. a,Htorileae1lB X SOO; S, ocmingating oella with 
■TKoaporM X 300; e, gterile oella of inflated form X 300 j d, oonjngatiDg 
oellairith zygoBporea x 200; «,/, g, ontlineB of lygofiparaa X 400. 

SptzocTza longat*. Vouch. 

Sterile cells with the ends trnncste, 3 to 6 times as long as 
broad, chlorophjU bands single or rarely tvo, making 1^ to 
6 turns of a spiral. 

Bpores 1^ to 3 times as long as broad, membrane even, chest- 
nut colon r, 

Sporiferoas cells swollen and nsnall; longer than the spore. 

SizB. CbHb -OZi-'OS mm. diam. Zygospore ■04--07 x -03 mm. 

Cleve Monog. Zjgn. p. 20, t. 3, f. 8-10; t. 4, f. 1-7 ; 1. 10, 
f. 11-13. 

Conjugata tongata, Vauch. Conf. p. 71, t. 6, f. 1. 

In pools and ditches. 



Sterile cells 3 to 8 times as long as broad. 

Spiroggra longata, Kutz. Tab. v. t. 20, f. I. Rabh. iii. 238. 
Petit Spirogyra t. 5, f. 4, 5. 

Zygnema commune, Hnss. AJg, t. 28, f, 5, 6. Ann. Nat. Hist. 
T. (1842) p. 39. Jenner Fl. Tunb. Wells, 180. 

Zygnema cBstivum, Uass. Alg. t. 28, f, 3, 4. Ann. Nat. Hist, 
xi. (1843), p. 433. Jenner Fl. Tunb. Wells, 180. 

Zygnema angulare, Hass. Alg. t. 34, f. 1, 2. Jenner Fl. 
Tunb. Wells, 180. 

Zygnema angulatiim, Hai^s. Ann. Nat. Hist, s. (1842) p, 41, 

Zygnema reversuvi, Hass. Alg. t. 33, f. 3. 

Zygnema altematiim, Hass. Alg. p. J 54. 
a mirabile, Hass. Alg, t. 35. f. 1-3, 
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Spirogyra turpis, Katz. Tab. v. t. 19, f. 2. Rab. iii. 238. 
Spirogyra catceneformis, Kutz. Tab. v. t. 19, f. 1. Rab. iii. 
238. Petit Spirogyra t. 3, f. 9-12. 

Rhynchonema abbrevialum, Kutz. Rab. iii. 248. 

We ventnre to differ from our friend Mons. Petit in uniting four of hig 
species. In fact, if four species are to be accepted, we see no logical 
grounds for refusing to accept a dozen, because of the excessive vari- 
ability in the sterile cells. 

Plate XXXVI, Jig, 2. a, b, sterile cells X 200; c, conjugating cells 
with zygospores X 200 ; d, fertile cells of Rhynchonema form with zygo- 
spore X 200 J c, fertile cells of mirahilis form with zygospores X 200 ; 
/, conjugating cells of catencEiformis form with zygospores X 200 ; gt h, i, k, 
outline zygospores X 400. 

Spixogirya flavescens. (Has»0 Cleve. 

Sterile cells with the ends truncate, 2 J to 5 times longer than 
broad, chlorophyll bands single. 

Spores attenuated, twice as long as broad, membrane even, 
chestnut colour. 

Sporiferous cells swollen, and usually longer than the spores. 

Size. Cells '02 mm. diam. Zygospore '05 x '024 mm. 

Cleve Monog. Zygn. p. 19, t. 3, f. 6, 7. 

Boggy pools on heaths, &c. 

form a. gzacilis. 

Zygospore about '03 mm. diam. 
Zygnema gradhy Hass. Alg. t. 30, f. 5, 6. 
Spirogyra gracilis^ Kutz. Tab. v. t. 18, f. 5. Petit Spiro- 
gyra p. 15, t. 3,f. 7, 8. 

Zygnema malleolum, Hass. Alg. t. 34, f. 5. 
Rhynchonema malleolus, Kutz. Tab. v. t. 33, f. 3. 

form b, flaTescens. 

Zygospore about '02 mm. diam. 

Zygnema Jlavescens, Hass. Alg. t. 30, f. 9, 10. Jenner Fl. 
Tunb. Wells, 180. 

Spirogyra Jlavescens, Kutz. Tab. v. t. 18,f. 4. Petit Spiro- 
gyra p. 15, t. 3, f. 5, 6. 

Zygnema affine, Hass. Alg. t. 34, f. 6. 

Spirogyra affinis. Petit Spirogyra, p. 18, t. 3, f. 12, 13. 

Rhynchonema affine, Kutz. Tab. v. t. 33, f. 2. 

foi'm c, parva. 
Zygospore about '01 mm. diam. 

Zygnema parvum, Hass. Alg. t. 30, f, 7, 8 . Ann. Nat. Hist. 
X. (1 842) p. 41. Jenner Fl. Tunb. Wells, 180. 
Spirogyra parva, Kutz. Tab. v. 1. 18, f. 3. 

This species includes five of Hassall's species of Zygnema, which sub- 
sequently were relegated by Kutzing, three to Spirogyra and two to 
Rhynchonema, The Zygnema Jlavescens, parvum, and gracihf ai*e sepa- 
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rated b7 diatinctiona ao mioate and T&riable, tbat they otumot be main- 
tained at other th&n varietiea, and Zjfpnama malUobim and Z. afiitt were 
at tbe time anapected of being TBrietiea the One of the other, 

Plate XXXVII. Jig. 1, Varietj graciiia. a. aterile celle X 200 ; 6, 
coDJngating oellg with zygoapocea X 200 i c, fertile oella of Rhyneho- 
nema form nith z;gOBperea X SOO \ i, oatlme ijgoaporea X 400. Tig. 2, 
Ttiietj flaveicent. a, aterile cellaXSOO} b, c, ooDJngatiiig oella irith 
EjgOBporea X 300; d, fertile celleot Bhynchonema form with ^gOBporea 
X 200 ; e, oatlino zygoaporeB X *00. Fig. 8, variety parva. a, aterile 
oella X SOOj b, oonjagating cella irilh zygospores X 200) e, outline 
aygoaporea X 400. 

Sbction 2. Cells replic&te at the ends. 
A, Chlorophyll bands usually two or more. 
SptiosT'*' inalKnl*- Boss. 

Sterile cells with the estrcmitiea replicate, 4i to 5 (rarely 6) 
times SB long as broad, chlorophyll baods 2 to S, lax, with 1 to 2 
tnmB of spiral, or nearly erect. 

Spores ovate-elliptic, twice as long as broad, membrane even. 

Sporiferous cells slightly swollen. 

SizB. Sterile cells -OS-OSS mm. Zygospore -04-05 mm., 
2 to 3 times as long. 

Kabh. Alg. Eur. iii. 243. 

Zygnema tnaigne, Hass. Alg. 440, t, 103, f. 1,2. 

Zygnema Hagsallit, Hasa. Alg. 157, t. 36, f. 4,5. Jenner Fl. 
Tuiib. Wells, 182. 

Spirogyra tneignis, Entz. Tab, T. t. 81, f. 4. Snr. Obs. 
1. 1, f. a. 

Mynckonma HassallU, Kntz. Tab. v. t. 82, f. 7. 

Spirogyra Dyaunii. llaVli, Alg. Ex. No, 1310, 1395. 

Spirogyra Honlschii, Dabh. Alg. Es. No. 1^91. 

Spirogyra Theohnldii. Kutz. Tab, v. t, 31, f. 2. 
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form a majos. 
Diameter of threads '05 mm. Bands 2 to 3. 

form p minor. 
. Diameter of threads '032 mm. Band single. 
Size. Zygospore -OTS-'OOG x -045 mm. 
Archer in Quart. Journ. Micr. Sci., 1873, xiii. p. 436. Petit 
Spirogyra p. 11, t. 2, fig. 11-13. 

Spirogyra protecta, Wood. F. W. Alg. t. 14, f. 3. 

In bogs and moor pools. 

Plate XXXVIII. fig. 2. a, sterile cells X 200 ; 6, c, oonjugating cells 
with zygospores X 200 ; d, ontline zygospore X 400. 

B. Chlorophyll bands eingle, 
Spirogirva quadxata. (Hass.) Petit. 

Sterile cells 3 to 9 times as long as broad. Fertile cells turgid, 
quadrate. Zygospore elliptical. Sporoderm brown. 

Size. Cells -024 to -027 mm. Zygospore •042--048 mm. 
diam., 1^ to 2 times as long. 

Petit Spirogyra p. 8, t. 1, fig. 13. Bull. Soc. Bot. France 
xxi. p. 14, t. 1, fig. 2. 

Zygnema quadratum, Hass. Alg. 157, t. 37, f. 1, 2. Jenner 
Fl. Tunb. Wells, 182. 

Rhynchonema quadrata^ Kutz. Tab. Phy. v. t. 32, f. 6. 

In pools. 

We have accepted Petit's diagnosis of this species, which Hassall had 
seen only with the Rhynchonema mode of conjugation, bat which has 
now been ascertained to conjugate in both ways. His description is very 
short for a species which he says is **by no means nncommon/' and he 
evidently depends as a specific feature on the quadrangular enlarge- 
ments of the fertile cells. '* Cells usually seven or eight times as long as 
broad. Sporangia oval, large, and much elongated, contained within 
quadrangular enlargements of the cells." 

Plate XXXIX. Jig. 1. a, fertile cells in conjugation with zygospore 
X 200, after Petit ; b, zygospore in cell X 400. 

Spirogyra Webezi. Kutz. 

Sterile cells with the extremities replicate, 7 to 12 times as 
long as the diameter, chlorophyll bands single, 3 to 8 turns of 
the spiral. 

Spores ovoid, scarce broader than the sterile threads, mem- 
brane even, chestnut, twice as long as broad. 

Sporiferous cells scarcely turgid. 

SizB. Spores : (a) -072 x -034 mm. {P) -068 X '034 mm. 

Cleve Monog. Zygn. p. 25, t. vii., f. 1-10. 

form a. insDqualis. 

Diameter of thread '03 mm. Sporiferous cells scarcely 
longer than the spores. 

Zygnema incequale, Hass. Alg. 150, t. 32, f. 1 to 2. 

Zygnema intermedium^ Hass. Alg. t. 37, f. 3. Ann. Nat. 
Hist. X. (1842) p. 41. Jenner Fl. Tunb. Wells, 182. 
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Spirogyra inaqualis, Entz. Tab. t. t. 80, f. S. 
Zygnema GrevUleanum, Hass. Alg. 149, t. 81, f. 1, 2. Hobs. 
Ann. Nat. HUt. s. 38. Jenner Fl. Tnnb. Wells, 180. 

/orm b. nbTeatxloiMiuMi. 

Bporiferous cells 2 to 4 longer than tbeepores. Diam. '026 mm, 
Spirogyra Wtberi, Rabh. Alg. Enr, iii. 238. 
Zygnema tub-ventricoevm, Hasa, Alg. 150, t. 32, f. 4, 5. Jenner 
Fl. Tiinb. Wells, 180. 

Zygnema didwtvm, Hass. Alg. t. 87, f. 4. 

Mynchonema didwtum. Kntz. Tab. v. t. 32, f. 8. 

Spirogyra ventricoaa, Kutz. Tab. v, t. 29, f. 5. 

Zygnema ventricoavm. Hass. Ann. Nat. Hist. x. (1842) p. 38. 

Zygixema longatum, Hass. Alg. 151, t. 31, f. 8, 4. 

In ditches. Fruiting id Buminer. 

The absence of any measnremeatB, or unitormity in nu^nifloation in 
the GgnreB, renden it very difGcnlt to dEtermine many of HBasaU's 
species with any certainty. From pregent information ne are unable to 
reoogniee Z. QrevilUanvfa a» a distinct species. 

FlaU XXXIX. fig. 2 
with zygospores X 20 
zygoapoTes X 200. 

tpltonrta tennlaiiua. Sat*. 

Sterile cells with tbe estremitiee replicate, 5 to 15 times as 
long as the diameter. Chlorophyll bands single, making S to 6 
turns of tbe spiral. 

Spores broader than the sterile cells, elongated ovoid, tirice 
as long as the diameter, membrane eren and chestnut colour. 

Spoiiferous cells turgid. 




Zygnema varianSy Hass. Ann. Nat. Hist. xi. (1843) p. 431. 

Conjugata tnflata^ Vaach. Conf. p. 68, i. 5, f. 3. 

Zf/gnema in/latwn, Hass. Alg. t. 32, f. 6, 7. Jenner Fl. Tunb. 
Weils, 180. 

Zygnema Jenneri, Hass. Alg. t. 37, f. 6. Jenner Fl. Tunb. 
Wells, 182. 

2^gnema dubiuniy Hass. Alg. t. 37, f. 7. 

Spirogi/ra gastroides, Katz. Tab. v. t. 29, f. 4. 

Bhynchonema Jenrurt\ Kutz. Tab. v. t. 32, f. 1. 

Rhynchonema dubium, Kutz. Tab. v, t. 32, f. 2. 

Spirogyra injlata, Rabb. Alg. Ear. iii. 233. 

In pools. 

This species includes the most delicate of British speoies with repli- 
cate ends to the cells. In all the forms of both varieties there is an 
evident tendency in the fertile cells to become more or less infilatoil. The 
only difference which Hassall indicates between his Z, \i\JiatHm and JET. 
tenuissimum is one of size, which may be influenced by the circum- 
stances of growth. 

Plate XXXlX.fig, 3. a, sterile cells X 200 ; d, conjugating colls of va- 
riety a, with zygospores X 200; 0, conjugating cells of variety (, with 
zygospores X 200 ; d^ outline of zygospores X ^liOO. 

Genus 46. SZaOGONZUM Kutz, (1843.) 

Cells with parietal longitudinal chlorophyll bands. Fructi- 
fying cells diverse, arising by unequal division of the thread- 
cells, bending knee-like towards each other and growing 
together, united at the point of adnation ; receiving-cells barrel- 
shaped ; giving-cells short, cylindrical. Zygospore (elliptic) in 
the receiving cell-wall. 

The sterile cells, with parallel chlorophyll bands, resemble those of 
Spirogyra^ but differ in the genuflexuous conjugation. 

Sirogoninm aticticnm. Kutz, 

Sterile cells 2 to 5 times as long as broad. 

Zygospore broadly elliptical, spore-coat double. 

Sporiferous cells swollen, abbreviated. 

S^izE. Cells -04 to '05 mm., 2 to 5 times as long. Zygospore 
•042 X -075 mm. 

De Bary Conj. p. 78, t. 2, figs. 1-6. Rabh. Alg. Eur. iii., 266. 

Sirogonium hreviarticulaturriy Kutz. Tab. Phy. v. t. 4. 

Sirogonium Braunii, Kutz. Tab. Phy. v. t. 4. 

Conferva stictica^ Eng. Bot. t. 2463. 

Zygnema curvatum, Ag. Eng. Fl. v. 362. Harv. Man. p. 
143. Eng. Bot. Ed. ii. t. 2512, f. a. Hassall Alg. 143, t. 26, 
f. 1, 2. 

Choaspes serpentina, Gray Arr. 1, 299. 

In ponds and ditches and moor pools. 



98 ZVaOPHTOKJE. 

" It forma large mttues on the irater, tall of air-babblai, beiiiK pale 
aitcl yellowiah aboTe, and of a bUolcish greeii beneath. Filaments not 
Inbnooiu, nearly equalling thosa of Spiroffj/ra niUda, bnt with mnoh 
longer artionlationa. Wliao yonog the oolonr is of t, dull pale greeOi 
and abont three imperfectly spiral tines of shining granulas are with 
difflonlty diBtingaiahabla. Aftarwordi these lines beoome more odd. 
spiouoaB, the rest of the filament being now perfectly Doloorleea, and 
their component granuloe larger, bnt their arrangement is still irr^ular. 
The filaments subsequently unite here and there, not by every artioulo' 
tion, and their connecting processes are usaally nearer to one end of the 
vessiole than to the other. Such filameotB are divBrioated at the poiats 
of connection. In some of the oombined artioulationB the contents 
appear unchanged, in others they form a mass of larger granules than 
in the lines, and some have a large oral sporidium which often swells 
the joint. Some traces of nncbanged lines oooor, now and then, in the 
fructifying vessicles." — Englith Bataitg, Snd ed., p. 176. 

; b. c, d, e, conjugating cells 



QENua 47. ITaoaORZUBI. Kutx. (1813.) 
Cells cylindrical or barrel-shaped, with a compact, often many- 
layered glittering cell-wall. Ou each side near the middle an 
irregular chlorophyll body, each furnished with a sstarch granule, 
both often confluent in an asile string (in the very thick-walled 
cells nsnally concealed by granules). Connection of the copu- 
lating threads ladder-like. The protuberances of the two con- 
tiguoas inter-gtowing threads that receive the chlorophyll- 
contents are bounded by partitions into fructifying-cella, which 
then coalesce into a not-contracted zygospore. 

iTSOSonKuB •itcetonun. De Bary Oot^. p. 79. 
Sterile cells, U to -2 tin 
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var, b, Aquaticum. 

Zygogonium didymum, Babh. Hedw. 1, t. 3, f. 2. 
Zygogonium Agardhii, Rabh. Alg. Eur. iii., p. 253. 
Conferva purpuraacena, Carm. Eng. Fl. v. 350. Harv. Man. 
123. Mack. Hib. 224. 

In pools, bogs, &c. 

This is a very poljmorphotis species, some of the forms being terres- 
trial, and always sterile, others are aquatic producing zygospores. The 
old name of Zygogonium erictorum has been retained, but undoubtedly 
all these various forms belong to Zygogonium Agardhii, Babh. iZyg* 
didymum, B.) 

" The colour, no less than the condition of the endoohrome, varies 
considerably in this species. In some specimens the filaments are of a 
bright green, in which case they have always been found immersed iu 
water ; while in others, and more frequently, they are purple, of which 
colour they invariably are when found spreading over swampy heaths.'* 
— Hass. 

Plate XL. Jig, 2. Terrestrial form, a, sterile cells X 400 Fig. 3. 
var. aguiUicum. a, sterile cells X400; b, o, conjugating cells with 
zygospores X 400. 

Doubtful Species. 

Zygogoninm gracile. Berk. 
Sterile cells about five times as long as broad, of a pale or 
yellowish green colour. 
Zygospore unknown. 
Size. Cells •014.-*016 mm. diam. 
Rabh. Alg. Eur. iii., 255. , 
Zygnema gracile^ Berk. Glean, t. 12, f. 3. 

Face of a dripping rock. 

Babenhorst includes this with uncertain species of Zygogoniv/m, but it 
seems more probable that it is a Zygnema^ and perhaps one of the 
varieties of Z, Vaucherii. The following is the original description : — 

" Pale dirty yellowish green, mucous; threads extremely fine, articula- 
tions not at all constant in length, 4 to 8 times as long as broad, marked 
in the centre with two approximate roundish globules. Slender fila- 
ments occur in the same mass, with joints longer in proportion, the 
green mass not divided into two distinct portions. I have not seen it 
conjugated." — Berkeley. 

Plate XL. fig. 4. Sterile cells X 400. 

Genus 48. MOUGEOTZA. Be Bary. (1858.) 

Cells with axile chlorophyll- plates. Copulation ladder-like. 
Zygospore drawn together in the swollen, bladdery, persisting 
middle space. 

De Bary includes this genus in ZygnemeoSy although Wittrock joins it 
with Mesocarpus, and it seems to us very difficult to indicate any true 
generic distinction apart from the dividing off from the parent cells of 
the empty persistent cells which remain some time attached to the zygo- 

P 
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■pore; nevertheleBi we hare not followed Wittrook in nnitin^ Mou- 
■geotia, Mftocarmit, Pkurotpermwm, Crateroeptrmum, and Stauro*- 
permvm nnder tbe one genna, Mougeotia,, because we think that there 
are Bnfficient diaractera to warraot the retention of StauTOsptTmuTn 
■part from Afesocarjmi. If the mode of development in the following 
two speciea is accnratelj appreciated, this kbhhs ia more allied to ^fff" 
gonitan than Mtaocarput. Bee Amber in Qnait. Uicro. Jonm., 1866, 
p. 271. 

Me«g«otl* KlTptiMpeima. Dt Bary Cot^. p. 7S, (. B,/. 20-25. 

Sterile cells 7 to 12 times as long as broad. 

Zygospores large, oval, with a thick, firm, yellow-brown 
epispore. 

Sporiferous cells elongated. 

6izK. Cells -01-'015 mm. 6 to 10 times as long. Zygo- 
spore -OiexOaS mm. 

Rabb. Alg. Eur. iii. 255. Archer in Quart. Joum. Uicr. 
Sci. 18C6, p. 65. 

Aa pointed ont by Hr. Amber (Aw. at.) " thig plant is not tmlf a 
Maocarpta, bnt in its mode of conjngation more nearly approaches 
certain Zi/gnemata. It ia no doabt related, on the one hand to Meto- 
carpu* (HasB.) ; like it the endochrome forma a oompreesed longitudinal 
band, and like it too, the zygoapore is formed half -way between the two 
conjugating jointa. Bat, it ia distingnished atrongly by the fact that 
here the whole cell contenta ■primordial ntriclea' and all, of the two 
conjugating joints completely coaleaoe, leaving the old cell- walla empty, 
in order to form the lygOBpnre ; whilst in Metacarpus the contact of the 
primordial ntriclea of the two oonjagating cells ia not followed by a 
complete coalescence of the two ioto the zygospore ; bnt by a concen- 
tration of the principal part of the green and solid contenta in the oon- 
□ecling canal half-way between tbe two jointa, and the shutting off 
tfaerenpoD of the residue of the pale granular contenta remaining in each 
parent joint, the denser central portion becoming the apore, and that 

it off on each side eventually becoming effete and lost. Hem 
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Mr. Archer has thus described the present plant : — " Cells short, vary- 
ing from nearly quadrate to three or four times longer than broad, 
according to the interval of time elapsed since division ; the contents 
bright herbaceons green, forming an azile compressed band (never sepa- 
rate stellate chlorophyll bodies as in Zygnema) ; the conjngatlon taking 
place by short wide processes, which, along with the shortness of the cells 
or joints, gives the pair of conjugating fijaments somewhat the appearance 
of a perforated ribbon-like structure ; the total cell contents of each 
pair of conjugating joints became massed together into an elliptic zygo- 
spore within the inflated transverse tube ; the longer diameter of the 
zygospore placed vertically to the length of the filaments ; the cavity 
occupied thereby not shut off by any septum from the cavities of the 
parent joints. It was evident that there was no septum separating the 
zygospore from the cavities of the parent cells, but it lay freely in the 
inflated transverse process, though frequently in contact with its walls 
about the middle.*' 

Plate XLl. fig. 2. a, sterile cells X 400 ; 6, fertile cells with zygo- 
spores X 200. 



Suh'Family 2. Mbsooarpbjs. 

Cells cylindrical, united in threads, wi^ axile plates of 
chlorophyll. Zygospore the shape of the mother-cells ; not 
contracted, separating by three to five partitions into a central 
firm-walled resting spore, and two or four lateral decaying 
cells. 

The method of conjugation and spore-formation in the Mesocarpa was 
not thoroughly understood until it was investigated and explained by 
De Bary (" Conjugaten," 1858), who first recommended the separation 
of the Mesocarpecd from the ZygixemecBy and their recognition as separate 
families. His exposition of the conjugation of the Mesocarpem is thus 
summarised by Wittrock* in a memoir submitted to the Swedish Academy : 
— " Two cells grow together in the common manner by conjugation out- 
growths, and a resorption of the double septum between the two conjuga- 
ting cells takes place. By this a cruciated or H -shaped double cell is 
formed, in which at first no other change takes place than that the canal 
of conjugation is somewhat widened, and that the chlorophyll-coloured 
part of the contents of the double cell moves into the canal of conjuga- 
tion, and into the parts of the double cell nearest to the canal. This 
cruciated or H-shaped cell, thus formed immediately by the conjugation, 
De Bary regards as the zygospore of the MesocarpeoBf and gives it the 
character of being * not contracted ' in contrast with the zygospore of 
ZygnemeoB and DesmidiecB, This zygospore exists, however, only for a 
very short time as such. The above-named moving of the chlorophylla- 
ceous bodies (not of the whole protoplasmic mass) into the connecting 
canal having been accomplished, the zygospore is divided by two or four 
septa into three or five cells, of which one, the central one, is a hypno- 
spore, rich in chlorophyllaceous protoplasm (and later in oil), whilst the 
two or four lateral cells» containing no chlorophyllaceous protoplasm, are 
sterile, and soon going to die. Thus the MesocarpeoB have, according to 
De Bary, spores of two kinds, namely (1), zygospores, which are formed 

• " On the Spore-formation of the Mesooarpese." By V. B. Wittrook. Stoekholm. 
1878. 
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■imply by tbe growing together of the two conjogating cells, withont 
contraotioii, EUid which do oot reit, and (2) hypnOBporee (reatiug aporea), 
which arc formed by the partition of the zygceporca, and wbidbreat (aa 
the name indicatea) for a time before germinating. The Zygnemta and 
DesmidiaiB have, on the contrary, according to Da Bary, aporoa of only 
one kind, namely, typical zygoBporea, in the formation of which a fusion 
ftnd oontrkOtioD of the whole- protoplasmic contents of the oonjogated 
cells takes place, and which become bypnoBpores without a preoeding 

Wittrock adds:— "To me it aaema perfectly clear that De Baiy ia 
quite right in saying that Che hypnoapores of the Mttoearpea are not 
analogona to (he Kygoaporea of the Zygnemaa, or in other words, that 
they are not zygcapores at all. The bypnoaporea of the Heseearpea nie 
formed by partition, and not by an immediate fasion of the protoplasm 
of coningating cells, bb the oaae ought to be with zygoHpores." 

He then proceeds to refer to Pringsheim'a obsBrratione on thia subject 
with commendation (" Jahrbacher " li., 1877). "The act of conjuga- 
tion may be diTidad into two different stages. The first, being properly 
speaking only iutrodnclory, conaiBts in the two oells which participate in 
the conjugation growing together by conjagation oal^rowtha, and the 
septnm between the cells thaa growing together being reaorbed. Thia 
part of the act of ooojngation ia what Fringaheim caila oopuiofion. The 
aecond stage consista in an intimate fusion taking place of the proto- 
plasmatic contents of the oonjagating cells. Thia fnaion is effected here 
in the Meaocarpas principally through the moving of the chlorophyll 
colonred parts of the protoplasm (the chlorophyllaceous bodies) into and 
to the neigh boiirhood of the somewhat widened conjugation canal. Thia 
second and more important stage of the fecundation Pringabeim calls 
cennvbium. The conjugation having taken place in this manner, ila 
effect appears by the tripartition or quinqnepartition of the cruoiated or 
U-shaped cell formed by the copulation. Of the cella formed by thia 
partition, the central one is fertile, the two or four lateral ones sterile. 
The result of the conjugation is consequently not one cell, bnt aaveral 
cells, and not cells of one kind, bat of two, namely, one propagative cell 
(a spore), and aronnd it two or fonr cells not capable of germination. It 
wonld be difficult l« find a reasonable interpretation of aaob a result, save 
loanggfa 
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Gbnus 49. M[E80CA.aPU8. Hast. (1845.) 

Spore spherical or oval, between two cylindrical, straight or 
slightly in-bent lateral cells. (a) Copulation ladder-like, 
threads free, or with one end attached ; (b) copulation lateral 
between two neighbouring cells of a thread, rarely ladder-like. 
Sterile cells often with a knee-like bend, and intergrown at the 
bend with similar cells of another thread. 

InoladiDg also the genera PUurocarpus and Cr<Uero8permumi of Brann. 

t Spore membrane scrobioulate or pnnotate. 

M. nammuloides, Hass, 

M. depressnsj Hass. 
tt Spore membrane smooth. 

M. parvalas, Hass. 

M. recnrvns, Hass, 

M. scalaris, Hass. 

Sub-gen. Pleuroca/rpus, Brann. 

M. plenrocarpus, De Ba/ry. 

t Spore membrane scrobiculate or punctate, 
MesocazpuB nnmmuloides. {Hass.) DeBary, 

Sterile cells 7-14 times as long as broad. Zygospore spheri- 
cal, or broadly ovoid ; membrane brown, scrobiculate. 

Size. Cells -015 mm. diam. Zygospore '044 X -034 mm. 

De Bary Conj p. 80, t. 8. f. 9, 10. Cleve Mon. Zyg. p. 
30, t. 9, f. 4, 5. Hass. Alg. 169, t. 45, f. 1. Rabh. Alg. 
Eur. iii. 257. 

Sphcerocarpua nummulotdes, Hass. Ann. Nat. Hist. xii. 187, 
t. 7, f. 12. 

In ditches. Fruiting in September. 

Tiate XLL Jig. 3. o, sterile cells X 400 ; h, fertile cells, yrith zygo- 
spores, X 400. 

Kesocarpus depressus. Hass, 

Sterile cells 7-12 times as long as broad. Zygospore ellipti- 
cal, compressed ; membrane brown, punctate. 

Size. •007--015 mm. 

Hass. Alg. 168, t. 44, f. 1. Jenner Fl. Tunb. Wells 184. 

Sphcerocarpus depressus, Hass. Ann. Nat. Hist. xii. 186, t. 
7, f. 11. 

var, B. OTalis. Rabh. Alg. Eur. in. 257. 

Mesocarpus ovaliSf Hass. Alg. 169, t. 44, f. 2. 
Sphcerocarpua ovalia, Hass. Ann. Nat. Hist. xii. 189, t. 7, f. 
15. 

In boggy waters. 
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There Beemi to be do speciflo differenM betvaen Uie two epeoies of 
S. deprettta and & rnxUit ot HaMall. the 00)7 feature relied npon being 
that the fliamentg in the latter are acaroel; more than half the diameter 
of the former. 

FlaU XLL Jig. 4. a, iterile ooIIb X 400j i, fertile cella, with 
E^gosporea, X 400. tig. 6, yar. owdU. a, aterile oella X 400 j fi, fertile 
oelle, with zjgoBpores. X WO. 

tt i^ort membrane mooth. 
MMOcarpiu purttlna. {Hatt.) Be Bary. 

Sterile cells 5-12 times aa long bb broad. Zygospore apberi- 
cal ; membrane even, commonly twice the diameter of the 
threads. 

Size. Cells -01 mm. Zygospore ■02-024 mm. 

De Bary Conj. p. 80, t. 2, f. 15. Cleve Mon. Zyg. p. 31, t. 
9, f. 6,7. Haas. Alg. 169, t. 45, f. 2, 3. Jenner Fl. Tunb. 
Wells 184. 

Splicerocarput paiTulua, Haaa, Ann. Nat. Hist. xi. 434, t. 7, 
f. 13, 14. 

Mmigeotia aplmdent, Kutz. Tab. Phy. v. p. 1, 



Metacarpus parvvtut, var. tertnissima, De Bary Conj. t. 11, f. 
10-14. 

Mesocarput anguetut, Hass. Alg. 170, t. 45, f. 4. 

Sphterocarpus angustus, Haae. Ann. Nat. Hist. ziL 187, t. 7, 
f. 16. 

Mixed with other Algte, in ponds, &c. 

2 SLII. liij. i. a. atorile Bella X iOOi h. r 
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We oan recognize no plausible gronnds on which the M. intricatus of 
Hassall can be maintained as a species distinct from M» scalaris, 

Plate XLII. fig, 1. a, sterile cells X 400 ; b, conjugating cells, with 
zygospores x 400. 

Kesocazpus recnnrus. Han. 

Sterile cells 5 to 10 times as long as broad. 
Zygospore globose. Sporoderm brown, even, 
Size. •012-'018 mm. Zygospore '023 mm. dislm. 

Hass. Alg. 168, t. 44, f. 1. Rabh. Alg. Enr. iii. 257. 
Sphcericarpua r€curvu8, Hass. Ann. N, Hist. xii. 186, t. 7,f. 10. 

In ditches. 

Flate XLII, Jiff. 2. a, sterile cells X400; b, conjugating cells with 
zygospores X 400. 

Suh-Genu8 Pleurocakpus. Braun. 

Kesocazpus pleurocazpus. Be Bary Covj.p, 81. 

Sterile cells 2 to 8 times as long as broad. 

Zygospores subglobose, brown, even. 

Size. Cells •025-*03 mm. Zygospore -03 mm. diam. 

Pleurocarpus mirahilis, Braun. Alg. Uni. p. 60. Rabh. Alg. 
iii, 258. 

Zygogonium pleurospermum, Kutz Tab. v. t 13. 

Mougeotia genuflexay Ag. and others, Eng. Fl. v. 360. Eng. 
Bot. Ed, 11. t. 2505. Jeuner. Fl. Tunb. Wells, 182. Hass. 
Alg. 172, t. 40, f. 2. Harv. Man. 141. Mack. PI. Hib. 231. 
Dickie Bot. Guide, 296. 

Conferva genuflexa, Dillw, Conf. t, 6. Eng. Bot. Ed. 1, t. 
1914. 

Zygnema genufiexum, Johnst. Fl. Berw. ii. 257. Grev. Fl. 
Ed. 320. 

Serpentaria genuflexa, Gray Arr. 1, 300. 

var, compressus. 

Mougeotia compreasa, Eng, Fl. v. p. 360. Eng. Bot. Ed. 2, 
p. 172. Harv. Man. 141. 

Zygnema compressum, Lyngb. Hyd. Dan. t. 58. 
Serpentaria compresaa^ Gray Arr. 1. 300. 
Pleurocarpus compressus, Rabh. Alg. Eur. iii. 258. 

In moor pools, &c. 

This widely diffused species forms vast yellowish -green masses, which 
Harvey says are often thirty feet in diameter ; we have often met with 
them covering several square feet. The filaments are fragile, soon 
breaking into short lengths, bent almost at right angles and united at the 
angles, hence the old name of Mougeotia gtnvfi^xa, 

Plate XLIIL Jig. 1 . Cells in con j ugation X 400 ; b, fertile cells 
with zygospore, after De Bary X 400 ; c, c, zygospores X 400. 
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oufusso. STAimosrxKanni. zaA. (isis.) 
Spores four cornered, between the tmncated corners of four 
sessile lateral cells (cells of all the species up to twenty times 
longer than broad.) 

t Sparoderm ponMS. 

B. qaadrstnni, H<ui, 
ft Sporoderm veimooBe. 

8. gr&oillimnm, Halt. 
ttt Bpotoderm Bmootb. 

8, oapncinam, £utc. 
B. riritle, Svb^ 

t Sporoderm porose. 
Stanmspenmin quadxatvm. (Hau.) De Bury. 

Sterile cells 10 to 20 times longer than broad. 

Epispore qaadrongular, with the angles truncate, not repli- 
cate, sides straight, covered with large pores (about 50 on the 
longer side). 

SiZB. Cells ■015--02 mm. Zygospore ■04--044 mm. 

De Bary Conj. p. 81, t. 8, f. 11. Cleve Mon. Zyg. p. 84, t. 
10, f. 8. Eabb. Alg. Eur. iii. 259. 

Staurocarpvt gvadrangulatus, Hasa. Ann. Nat. Hist. xi. p. 
484. Jenner. Fl. Tunb. Welle, 184. 

Staurocarpug quadratas, Hass. Alg. 178, t. 48, f. 1. 

Movgeotia qwadrangvlatus, Hass. Ann. Nat. Hist. xii. 165, 
t. 7, f. 8. 

In ponds, ditehes, &c. 
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ttt Sporodtrm amootk. 

Sterile cells 6 to 14 times as long u broad. 

Zygospore qmtdrate, angles obtcae or traacat^, rides often 
deeply einiute. Sporoderm eren. 

SiZB. -015 X-02 mm. Zygospore -05 X -01 mm. 

De Bsry Cooj. p. 81. Rabh. Alg. Enr. tii. 259. 

StauTOCirpuaglutinotus, Haea. Alg, 177, t. 47, f. 1. 

Staurocarput eamleseeat, Ha». Alg. t. 47, f. 2. Jenner Fl. 
■Tnnb. Wells, 184. 

Mougtotia glulinota, Ha». Ann. X«t. Hist. xxii. t. 7, f. 1. 

SlauTvcarptu capuciwu, Hm8. Ann. Sat. Hist. xii. p. 184, 
t. 7. f. 2. 

Mougtotia earuUteeng, Eng. FL T. 360. HatT. Man. 141. 
Eng. Bot. Ed. 2, t. 2506. 

Conferva carulttctnt, Eng. Bot. t, 2457. 

Agardhia atruUtceiu, Gray Arr. L 399. 

Leda capaeino, Bory in Mong. & Nest. Ex. 793. 

In ditches and ponds. 

purple bne. 

PtaU XLlV.fg. L a, KcrOe cells x 4D0; b, eoDJagatiDj cells with 
^S^apoTCB X 400. 

StaanapttZBVM T<iMe. ftdz. 

Sterile cells 10 to 20 times as long lis broad. 

Epispore qnadrangnlu, angles troncste and replicate, rides 
concare, Emooth. 

Size. Cells -OOS mm. Zygofpore -025 mm. 

De Baij Conj. p. *l. i. 2, f. 17-H- Clere Moa. Zrg. p. 34, 
t. 10, f. 4-5. Babb. Ale- Enr. iiL 2C'>. 

SlaarocarpvM gmrilU, Hase. Ann. Nat. Hist. iij. 185, t. 7, 
f. 5. Hara. Alg. 179, t. 49, f. 1. J-nner Fi. Tanb. Wells, 184. 

Stauroearput nr>*««*, Hua. Alg. 17»(, t. Pf, t. 2. 

StaunxxrTW* aJUit, Ua». Aao. Na*. Hin. xii. 195, t. 7, f. 4. 

Sltairotpermvnt frawamivaM, B«i&£cb. AJgen. FL p. 217. 

In dhcbes. 

PUdt XLlr. fif. 2. «, rt*T-> e«Sa X 4%; fc, coaio^ting eell* 
«itfcrrp:apon« X 4fyj; r, derfunoaa fi( ^aioqmM fna oosjogUed 
MO* X M>,afur De Bht-, 



^^^fc Oils ejli: 



S'l-Tamily 3. GosATOSEncf, 

evils ejlifti.-:/^ nrodi «lo&gM«d, cniitd in tbreads, with 

plates <>f ''-lorrj^j]]. AgatbiOipCKS prodneed Tttfaont 

aiii eoBtmnoQS villi, aul |.«nittgned Ensn the 
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Wittrook includes hia aingle genu 6oiuitoiu*ia in the XMoearpea aa 
an agamoaporoQS form, nithont aaoertainad oonjngBtion. &l vi eioiua 
for Hum he eajn -. — " If we attached importance only to tlie nentral or 
sexual natnie of the spore formation, BB Eome of the modera Bretemft- 
tiling botanists do even in the lower Cryptogama, we should be obliged 
to form t, separate family for it, which might not eren be placed in (he 
olaes of Conjugates. To me the aooordanoe with Hetoearpem aa to 
tbe TegetatlTe cells and-the formation of the epores seeing too great to 
allow tbe separation of Qoruitatiema from this family. It OAj not ba 
TmnecessoTj here to call to mind tbat tbe clatta of Dlatomaoem ia which 
the formation of spores ia in general effected throagb couingatiOD, doM 
also embrace some genera where the spores are formed neutrally," 

At li>e risk of condemnatioD as a " modem systematiiing botAnist," wa 
do not feel conteDt to inclade th!s genns in the Metoearpea, and hare 
therefore relegated it to a separate family until more complete evideaoe 
isfamishedas to whether it roallj should be aaaociated with tbe Q>r^». 
gattc at all, although its affinities seem to lie in that dit-ection. All WB 
are justified by the facts to assume is that it is an aberrant form, which, 
on the faith of its Tegetativo character may for the present be retained 
in proximity to thejUedfrarpeis until its relationship is better established. 



Wittroci. (1878.) 

Spores (agamoeporc 9 not carpogpores) without conjugation, 
formed b; biseptation of the mother cells, whicb latter are bent 
angularly, and alteniately, at tbe point of fructification. 

WittTOck illnstrates this genus by means of a species not yet ascer- 
tained to be British, but which he regards aa congeneric with Hassall'a 
species hereafter described. " Its vegetative stage consists of cylindrio 
cells arranged in a single row The membrane of the cells is very thin, 
and consists of pure cellulose The bottoms of somewhat older cells 
are geotly curved inwards, whieh givos rise to a small lent -shaped room 
between the cells The contents of tbe cells ooaaist of (1) a parietal 
thin colourless layer of protoplaem ; (2) an axilo cholrophyll-coloored 
rather thick band of protoplasm (the single ohlocophyllaceoos body of 
the coll) which rnrEtbioiit,l il ^ 1 .Ic ItiiKtl, ol' iLu roll. !ii„l wLith ig 
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** The first sign of a beginning spore-formation is that the cell widens 
fit its middle, so that this part resembles a cask. This widening is not, 
however, equally powerful on all sides, but is stronger on one side than 
on the other sides. At the same time the cell bends at its middle like a 
knee, so that its two halves form a more or less obtuse angle with each 
other. The point of the angle is placed where the before-mentioned 
more powerful widening of the cell has taken place. Almost always the 
formation of spores takes place at the same time in all the cells of a 
filament. Then it regularly occurs that the cells bend alternately in 
opposite directions, so that if cell No. 1 bends to the right, cell No. 2 
bends to the left. No. 3 to the right, and No. 4 to the left again, and so 
on. Consequently the cells in a filament-producing spores will form a 
zig-zag line. Exceptions from this rule do, however, now and then 
occur ; thus, that two cells abutting on each other bend in the same 
direction, after which the two next bend in an opposite direction and so 
on. When this occurs, the filament is gently curved like an S, alter- 
nately in two directions. When the spore-forming cell widens and 
bends, the chlorophyllaceous band of the cell is often interrupted at its 
middle part, by which the cell gets two chlorophyllaceous bodies instead 
of one. The chlorophyll-coloured protoplasm now begins anew to give 
proofs of its power of free motion. The chlorophyllaceous body (or 
bodies if there are two) moves freely and rather quickly, from the other 
parts of the cell to the widened middle part. When all of it has entered 
this part of the cell, which has thus become almost quite filled with 
chlorophyll -coloured protoplasm, the cell is divided into three cells by 
two septa, appearing one on each side of the chlorophyll filled central 
part. The cells formed by this partition are of two essentially different 
kinds. The two lateral cells have very little living contents. All the 
chlorophyll-colom'ed protoplasm is gone, and only the thin parietal layer 
of protoplasm and some drops of oil are left. The rest of the contents 
a.re only colourless cell-liquid. These cells have in fact filled their pur- 
pose. They soon die, and remain, as mere skeletons of cells, attached 
for some time (two or three weeks) to the central cell. The central cell is, 
in contrast to the lateral cells, very rich in living contents, having re- 
ceived all of the chlorophyll-coloured protoplasm of the mother- cell. It 
is also designed to become the hypnospore, through which the propaga- 
tion of the species is to be affected. But before it becomes a complete 
hypnospore it is to pass through several stages of development. The 
first of these is that the cell-contents surround themselves with a new 
layer of cellulose (mesosporium) within the original one (exosporium). 
The mesosporium increases by -and -bye in thickness till it is considerably 
thicker than both the exosporium and the endosporiura (which appears 
later). The mesosporium gets no sculpture (as is the case with so many 
MesocarpeiB) it remains always smooth. But having been at the begin- 
ning hyaline, it soon assumes a faint yellow colour. Within the meso- 
sporium a new layer of cellulose forms during the first week ; this is 
called endosporium. It remains always hyaline and very thin. During 
this time the contents of the cell have also suffered a change. The 
chlorophyll-coloured protoplasm, at least the greater part of it, has 
changed into a fat oil, which is coloured in the same manner as the 
mesosporium, i.e., a faint yellow. The hypnospore which is now 
ready, shows a somewhat different shape, if regarded from different 
sides. If regarded in the position it has when the curvatures of the 
spore-forming filament are directed to the right and left of the ob- 
server, the spore is, as a rule, non-symmetrically elliptic, with abrupt 
ends, very seldom it is almost circular. The want of symmetry con- 
sists in the spore being more convex on the side towards which the knee 
of the mother-cell has bent. If we imagine the spore being turned a 
quarter of a turn round its longitudinal axis, it appears somewhat 
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"ThoBitappettnfroiD the foregoing dstalls that the iporea ace alirafB 
tormed without a preceding act ol ooDJag&tiOD. The spore formation, 
therefore, nia7 be regarded as nentral, or we mar assnine (hat as in 
eioeptional cases sporei maf be formed b7 the instnuneDtalltj of » 
■ingle oell, in this ease the eiception has become the role, aod the ^orea 
would theo be regarded oa parthenodpores, and not aa agamospoFes. 



Under these ciroaniBtanoea of derslopment, Wittrook oonaiden him- 
Belf jQBtiSed in proposing the geana QoAotoiuna for the two forma, the 
one GaitafOKema ventricoiunt, on whioh the abore obeerrations were 
made, and the other the speaies whioli Hass^ described as JUMoearfu* 

netdbUit. 

Oouatoaanut notAifclla. (fiau.) tViOr, 

Bterile cells 8 to 10 times as long as broad, sometimes longer. 

Zygospore, front view cylindrical, side view bent so as to be 
conrex on one side, concave on the other, truncate at the ends, 
same diameter as the vegetative ceEla. 

Size. Cells 012-015 mm. 

Wtttrock Mesocarpeie, p. 16, fig. 14. 

Moiocarpue notabilig, Hass. Alg. 170, t. 46, f. 2. 

Mougeotia notabilia, Hass. Ann. Nat. Hist. x. p. 46. 

Staurospermum notabile, Rabh. Alg. Ear. lii. 261. 

Found in great ahnndance in some brick fields near Notting 
B.ia.—Ha8eall. 

Here follows the original dsBcription by Haesall ; — " Filaments at first 
cjlindrical. bnt sabaeqoently becoming angulated, the angle of flexion 
being aitaate in the centre of each cell. Cells uaoally about 8 or 10 
timoB as long aa broad, but frequEatly longer. Sporaugia non-aymQie- 
trioal, a F^ingte one being placed in the aogtc formed iu each of thecella," 
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Order HI. SIPHOPHYCEjE. 

Unicellnlar algsB, nsnally at the time of frniting bicellalar. 
Cells ntricle-shaped, often prominently branched ; branches with 
terminal vegetation, at length shut off by a septum, some trans- 
formed into oosporangia, others into antheridia. Cell contents 
green, mucilaginous, granulose, filled with chlorophyllose vesicles 
and starch granules. 

Propagation by free cell formation, or zoogonidia, or 
oospores. 

Plants aquatic or terrestrial, some marine. 

Family I. Botrydiaob^. — Propagation by free cell for- 
mation and by zoospores. 

Family IE. VAuoHERiAOKiB. — Propagation by oospores 
and zoogonidia. 

Family I. BOTRYDIACBiE. 

Plants small, terrestrial, unicellular. Cell in the beginning 
globose, afterwards clavate or pyriform, and inflated ; vertex 
rounded, a long time closed, attenuated downwards; base 
divided into delicate hyaline radicles, filled within with a 
mucilaginous green granulose cytioplasm, with age collapsing 
at the apex, and finally wasting away. Cell contents modified 
into an indefinite number of resting spores ; spore contents, in 
germinating, becoming modified into a number of sexual zoo- 
.spores conjugating and forming isospores. 

Genus 52. BOTRTDIVM. Wallr. 

Vegetative plants unicellular, increasing by cell division and 
zoospore formation ; asexual uniciliate zoospores ; sexual bici- 
Hate isospores, sometimes globular, and alike capable of 
germination, sometimes compressed and hexagonal, furnished 
with a few tuberculate thickenings. 

See for information Brann's "Rejuvenescence/* pp. 128, 193, 220, 
274 ; Parfitt in ** Grevillea," Vol. i., p. 103 ; Archer in " Grevillea," Vol. 
i., p. 105 ; Bostafinski and Woronin, ** Ueber Botrydium granulatnm,'' 
1877 J LawBon in ** Trans. Bot. Soc, Edinburgh,** vi., 424 ; Archer in 
" Quarterly Journal of Microscopical Science/* 1 878, pp. 446-452. 

R 
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The followin{( is a aammar/ of BoBtefiaski uid Waronin'a researobes 
onthU Kenng : — 

It a plant be placed in water, iU oontenta become modified at the 
latter part of the day or at night ioto Eoosporea. nitim&tel; the wall 
iwells, then burata somewhere at the topi and the zoospores resultiiig 
from the diTiaioii of the parietal stratum escape. If the plant be oaly 
moistened, tbe zooaporea do not awann out, but oome to rest within ths 
collapsed wall. Bnoh were known to previoni obaervers as "germ 
cells " or " gonidia." 

The Eooapores are etongate-ovlForiD, G-8 X ^0 mm., with a aingle 
flageltum, and 2 to 4 chlorophyll granales. Having swarmed out, they 
soon oome to lest, loae the flagelium, become aorrounded by a mem- 
brane, increase in aize, and fj^rminate on damp earth, in which stage 
they represent the so'called ProtoeoeciU bolryaidet. 

Tbe large ordinary zoosporangiaare also otherwise modified. If one 
is allowed to dry, its membrane collapses, loses colour, and soon becomea 
empty. The protoplasmic contents pass down to the ramifications of 
the root. Here they broak up into numerone oells, sometimoH two or 
three side by aide, bnt chiefiy in a continnoua cbain ; each cell furnished 
with a separate membrane. 

These are capable of three forma of development: — (1) If removed 
from the soil and placed in water, the cell becornes a snbterraneaa 
^oosporangium. The formation of the zoospores fa independent of light 
at any hour of the day or night. The zoospores are similar to those 
above described, and germinate in tbe same manner. (2) If a chain of 
these root cells be laid on moist earth, each protrudes a hyaline process, 
which enters the soil, the opposite end being elevated, and thus each 
root cell becomea a Tegotative plant. (3) If tbe root oells are not 
removed, and kept equably moist, they also germinate in the earth, 
become inflated, pat forth a root pmccas, the wall of which becomea 
very much thickooed on the inner aide below the inflated npper portion. 
By interoulary growth of the root portion the upper part beeomea raised 
aloft, so that the apex ia carried above the surface of tho soil. These 
products of modified root cells are named hypnosp<rranges, and are equi- 
valent to so-called BotTydiTim Wallrofhii, When dried, the hypno- 
aporanges retain their power of germination during the whole year, and 
■ 11 jjlfiotil in water liitm Z(.Of[,orcs al any liuiir ai Uie (liiy and iilglil, 
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of slightly coloured protoplasm. These zoospores conj agate in twos, 
Bometimes several together. They come in contact by their ciliated 
ends, then come to touch laterally by the uncoloured portions, when 
the fusion of the conjugating zoospores takes place, immediately after 
which they present a cordate figure, and in the middle a colourless 
vacuole. Finally, the isospore thus originating becomes globular, the 
vacuole occupying the centre. 

If the zoospores be isolated before conjugation, they will in the end 
break up, without presenting any products capable of germination. 

The zoospores originating from red spores have a different figure, 
their posterior end being rounded, but they have otherwise the same 
structure, and behave in the same manner as the others. The red 
spores maintain their germinative power for years, but after two years 
their zoospores are languid, and offer a parthenogenesis of a peculiar 
kind. The red spores, if kept moist only, become nothing altered after 
■weeks, whilst the green, under these circumstances, may directly 
germinate into vegetative plants. 

The isospores are at first globular, and capable of immediate germina- 
tion. They also present resting stages, the original form becoming 
modified. Soon after conjugation these are flattened, with irregular 
lateral boundaries, which become on the following day hexagonal. The 
membrane becomes thickened, and presents tuberculations at the 
margin, but no secondary membrane is formed. Brought upon damp 
earth, they soon become globular, and otherwise behave as ordinary 
isospores. 

In order to distinguish that which appertains to the cycle of alterna- 
tion of generations from the rest, the simple method is to start from the 
fertilized germ, and see what are the modifications which are essential 
in order to arrive again at the same reproductive process. In this case 
we have the isospore — it germinates — produce the vegetative plant, 
which needs neither to divide, nor produce a sexual zoospore, nor to 
become an ordinary zoosporange — it can directly produce spores. These 
close the first generation. The second oospore generation occurs in the 
germination of these spores in the form of sexual zoospores, which 
directly lead to the formation of the isospore — the limits of two genera- 
tions. All the rest are but phenomena of adaptation. 

" Thus, in nature, the vegetative plants in spring almost all become 
zoosporangia, and spread the growth over considerable areas. Zoospores 
which fall into the water are not lost ; they acquire a double membrane, 
and lie dormant until they chance mechanically to arrive on moist soil. 
If drought sets in, the plasma retreats to the roots ; if the earth be 
some time a little moist, the root cells become hypnospores, awaiting 
the rain in order to develop multitudes of zoospores j but if the earth 
becomes rapidly dried, the root cells remain unaltered, until a moistening 
excites the formation of zoospores. A great many of the root cells can 
manifestly accidentally reach the surface of the soil, and thus, according 
to the state of the moisture of the earth or of the air, sometimes ger- 
minate, sometimes become zoospores." AU this in the spring. The hotter 
months favour the formation of spores, but at that time only the 
vegetative plants are mostly to be found, either undergoing cell division 
or spore formation. They can also furnish uniciliate zoospores without 
becoming modified into ordinary zoosporanges. 

Formation of ordinary zoospores may be accomplished in a fourfold 
way — 

1. From the vegetative plant. 

2. From the ordinary zoosporange, 

3. From the root cell. 

4. From the hypnosporange. 



X 
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Poither modal of inorstue are — 

5. Cell diviiiOQ. 

6. Formation of aporea. 

7. Tormation ot zoosponia. 
This plant pasBswee alao Qvefold reatiiig Bt 

1, Of tlie aaexual zooapoiea laid in water — for montliB. 

2. Of Uie root oells— tha jeax thronghoat in wbioh thoj 

originated. 

8. Ot the hjrpnoBporangM — Uie year thron^ioiit in whioh thay 

originated. 
4. Of the spore* — for jeara. 
6. Ot tha iBoaporea — at !e«Bt orer the fear in irUoh Uiej^ 

originated. 

Plate LXV., Botrydium granulalwn. Fig. 1, plants of tfaa natnial 
siae. Fig. 3, zooaporanginm X 30. Fig. 8, the aama, Atb hoora after- 
wards, with the zooaporas escaping at the apex, X*30. Fig. 4, zooaporag 
X 520. Fig. 5, differentiation of the plasma in the root, and the forma- 
tion of root cells, X 30. Fig. 6, root cella in wal«T producing zooapores 
X ISO. Fig. 7, the resnlting zoospores X 5^0. Fig. 8, the same, 24, hoars 
attar swarming, X EW. Fig. 9, the same, fonr days later, X 520, Fig. 
10, the aame, eight days later, x 520. Fig. 11, oopalating ewarmspores 
X G20. Fig. 12, aoDapores derived from a spore, after six and a half 
hoars, X ISO. I^. 13, seinal awarmspores io ooajngatioa X ^20. Fig. 
14, isoaporas, 24 boors old, x S20. Fig, 15, atollata isospores, more than 
a d^ old, X 620. Fig, 16, joang plant resnlting from regetatton ot 
iHflpore. All after Bostafinaki and Woronin. 

Botrjdlum |;nuiiUataiB. Idnn. 

TJsaally gregarionB, often aggregated, rarely confloent ; cells 
globose, piriform, size of a poppy eeed, or mustard seed, or 
larger, leek-green, apparently pulreraleat, 

Botrydivm granulatum, Jenn. Fl. Tanb. Wells 176. ParBtt 
'a Grevillea i., p. 10. Eiig. Fl. v., p. 321. Harv. Man. 150. 
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or two prinoipal roots, which become gradually ramified into many fine 
rootlets; the chlorophyll contents at the beginning dense and homo- 
geneous, and clothizig the inner cell membrane, extend only to the neck 
of the root ; the membrane is rather rigid. Upon being broken the cell 
contents become extruded, the membrane collapses as a thick pellicle, 
whose contents admit of being completely pressed out. The fiuid 
contents in this condition consist of finely granular plasma, tinged by 
chlorophyll granules. Subsequently the g^een plasma layer becomes 
separated from the membrane, breaks up into single equal-sized portions, 
which become rounded off, coated with a membrane, and gradually 
individualized as daughter-cells. At last the entire globose cell is 
densely filled with rounded daughter-cells ; whilst, previous to this state, 
the plant presented an intensely grass-green colour, it shows in this 
latter state a clear or sea-green colour. Mature and immature plants 
hence readily admit of being distinguished by the tint with the unassisted 
eye. The membrane of the mother individual at last passes to decay ; 
it collapses, and the daughter -cells become the germs of new indivi- 
duals in the soil. The maturity of the individuals occurs towards 
autumn, and accordingly the germ cells lie resting in the earth during 
winter, and germinate in the following spring. The development of the 
germ cells to new individuals takes place without formation of a 
* prothallus ' (' ohne Yorkeimbildung '). One end elongating as a root, 
at once penetrates the earth ; the other end becomes developed as the 
above-ground portion. The diameter of a ripe germ cell is 0*009-0'012 
mm. The plants prefer to establish themselves on the surfaces of the 
large clefts which are produced when the waters retreat and the ground 
becomes gradually dried by the air." — Reinsch, Algen Flora, p. 218. 

See also " Grevillea " Vol. iv., p. 105, since which period the Memoir by 
Bostafinski and Woronin has appeared, and that has pretty well estab- 
lished the complex character of reproduction in this little plant. 

Family II. VAUOHERIACE^ . 

AlgaB moDsecious (rarely disecious), caespitose, unicellular or 
bicellular. Thallus with terminal yegetation, utricle- shaped, 
elongated, more or less branched. 

Propagation either sexual, by oospores fecundated by sper- 
matozoids, or non-sexual by zoospores. 

Sporangium terminal, formed by the globosely clavate swelling 
of the tip of the thallus, cut off by a septum, contents dark 
green, at length enclosing one large zoospore, densely clad with 
vibratile cilia. 

Oogonium lateral, sessile, or borne on a more or less elongated 
simple, or partite, pedicel ; cytioplasm at length conyerted into 

a large oospore. 

Antheridium lateral, sessile, or cut off by a septum from the 
upper portion of a lateral branch, in which numerous spermato- 
zoids are generated, which at length become free. Spermatozoids 
oblong, furnished with two unequal cilia (except in one 
species). 



OoDSult Tburet in "AnDalesdcB Solenoei Natural 1m, BoUnlque," IMS. 
Wals ia PriogBhslm'a" Jahrbuoher" for 1868, BrauD " BejuTeaeMenoa," 
pp. 128, 140, and followiog. 



Gbaraoters the same as girea above for the Familj, 

Tiro or three arrangements of the European species of Vaaelieria haro 
been proposed, difiering slightly in detail. The foUowiDg la that of Pro- 
fessor Sordstedt ; — 



VAUCHEBtA, 

Beparated from the thallua hj t 



short emptj' 



i.. Aotberidia nc 
houndary cell. 

a lusULiQBBA. Antheridia little or scarcely bent, oblong 
oyliadrical, or lanceolate, with an opening at the top. Red 
pigment bodies not collected in the middle of (he mature 
oospore. Oogooia and antheridia almost stemlesa. 
* Oogonia nearly round. 

1 V. dichatgma (L> Diaoiooa. 

2 I'. T'Aurdf tiWor. Hooieoioua. 
** Oogonia not round, more or less oval, 

frequently ratber oblique. 
3, J', averta, Haas. 
i. V. eeriaea, Lyngb. 
b COBNiCULAT^,. Antheridia bent In tbe form of a horn, or a 
hook, placed on tbe abort and bent side branches of the 
thallua. Brown pigment in the middle of tbe mature 
ooapores. 

aa Seisilet. Oogonia seasile (or with exceeding short 
sterna) beside the antheridia on the thallue. 

5. V. Dillmi'i'n.i, Ag. 

6. y.ieailii IVaach). 
Raeemma. Antheridia at theend of a Iruit branch, 
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B. Between the antheridia and thallus itself is found a shorter empty 
boundary cell (not containing chlorophyll). 

a Androphob^, Several horn-shaped bent antheridia placed 
on a swollen cell containing chlorophyll, which is fixed to 
the side of the thallus, by means of the boundary cell. 

12. F. synandra, Woron. 
b PiLOBOLOlDE^. Antheridia bordering immediately on the 
boundary cell (frequently provided with several mouths). 
aa "Oogonium borders immediately on the thallus branch. 
* Several fructification tubes on the 
oogonium. 

.13. V. coronata^ Nordst. 
** Oogonium with only one fructification 
opening, but the antheridia with 
several, 
t Oospore round. 

14. F. intermedia^ Nordst, 

16. V. ifphcerospora^ Nordst. 
f t Oospore lens-shaped. 

16. F. piloholoideSf Thur. 
bh Below the oogonium a boundary cell. 

17. V. litoreaj Hofm. 
Place uncertain. 

18. V. tuberosa, Br. 

19. r. trifurcataj Kutz. 

The sexual reproduction in Vaucheria has been minutely described by 
Pringsheim, of which we give an abstract. Vanclieria^ besides the 
asexual multiplication by zoospores also exhibits a true sexual propaga- 
tion, effected by means of the two organs known as the " hornlets*' and 
the spores, the latter being more correctly termed *' sporangium." Both 
organs arise like papillary branches from the tube, and in close proximity. 
It is usually the case that the papilla destined to become the hornlet is 
formed sooner than that in which the sporangium originates. The two 
papillaB even from the first differ so widely in dimensions, that they can 
scarcely be confounded. The papilla which becomes the hornlet soon 
elongates into a short cylindrical slender branch, which at first rises 
perpendicularly from the tube, then curves downwards until it comes in 
contact with the tube, often forming a second, or a third curve, and in 
this way always represents a more or less stunted branch, which fre- 
quently exhibits several spiral tunis. The papilla of the neighbouring 
sporangium usually begins to appear at the time when the hornlet is 
commencing its first turn ; but the period at which it arises is very 
indeterminate, for it sometimes appears much earlier, whilst the hornlet 
is still perfectly straight, sometimes much later after it has curved, so as 
to form two limbs of equal length. 

The papilla destined to become the sporangium' gradually enlarges 
into a considerable-sized lateral out-growth of the tube, far exceeding the 
hornlet in width, whilst in length it is barely equal to the straight limb 
of the latter. This out-growth which is afterwards symmetrical, 
ultimately throws out a beak-like prolongation on the side looking 
towards the hornlet, the rostrum of the sporangium, whence the latter 
acquires its peculiar form, resembling that of a half developed vegetable 
ovule. Up to this period the hornlet as well as the sporangium are not 
shut off from the tube by any septum ; the cavity of the hornlet and that 
of the sporangium consequently remain uninterruptedly continuous with 
the parent tube, and are filled with similar contents. A number of 
chlorophyll granules in an albuminous plasma and rounded oil globules, 
constitute a dense lining to the tube, the sporangium, and the hornlet. 
Between this and the cellulose membrane is the thin colourless cutaneous 
layer. 
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BTitdual accumulatiOD of a colourleaa fine graualar Bubstuiae, of the same 
nature a< that with which the wall oF the parent tube, and the 
■porangium is lined on tbe inner aurfaoe, which has already been termed 
the "cutaneous layer." This acoumulntitm in the fore part of the 
Toetrum is ooutinued after the fammUon of the Mptam between the 
Kporangium and the tobe, and in oonaequenoa of its oontinned inoTeaae, 
the remaiaing; contents of the sporanginm are by d^reee pushed back 
towMrda the base. Whilst these phanomeoa are being manifested in tbe 
Bporaugium, the horulet also undergoes remarkable changes. In lU 
apei, tite oontenta, owing to the disappearance of the chlOTophyll, have 
become almost oolourless, more or leas. Thtia the point of the hornle^ 
like that of tbe sporangium, appears at this time to be filled with a 
oolourlesa aubslance, which is n<if constituted by an accnmolation of the 
cutaneous layer, but manifestly arises from a molecular change 
associated with an alteration of form and colour in tbe contents pre- 
viously eiiBting at the apex. So soon as the oant«ntB at tbe point of the 
hornldt have thug become colourless, they appear to be constituted of a 
very fine-grained granulosa mucous substance. As soon as the trans- 
formation of the contents has taken place, the colourless apex of the 
horulet ig suddenly separated from the lower green portion by a septum, 
and ig thus transformed into an independent cell, without communication 
with the parent tube. The point at which the septum is formed is not 
very determinate, the portion out off being sometimes larger, sometimes 
smaller. 

After the formation of the septum in the homlet the colourless mucous 
in its apex gradually assumes a more determinate form, and at 
this time a large number of minute, perfectly colourless, rod-lite 
bodies may be readily perceived crowded together irregularly, and 
as it were imbedded In the surrounding mucous. Close observation 
will disclose an indistinct movement exhibited even thus early 
by some of the little rods, from which their destination may be 
anticipated. 

This perlecttng of the homlet coincides with that stage of development 
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In great number (20, 30, or more) they enter the neighbouring orifice 
of the sporangium, which they fill almost entirely, penetrating through 
the portion of the cutaneous layer remaining, which, though without 
any definite boundary, offers a solid resistance to their further penetration 
into the sporangium. The corpuscles continue thus to struggle forwards 
into the cutaneous layer for more than half an hour, bounding against 
its outer surface they retreat, again push forwards, again retreat, and 
80 on, in an uninterrupted succession of assaults and retreats. 

After this commotion has lasted some time, an abrupt boundary line 
suddenly appears in the outer aspect of the cutaneous layer, the first 
indication of a tunic forming around the contents of the sporangium 
which were before bare. From this moment the mobile corpuscles are 
separated fix)m the cutaneous layer by a membrane which effectually 
prevents their further action upon the contents. They continue, it is 
true, to move to and fro, and this movement often lasts for hours 
together, but at last they perish in the rostrum itself. Even after the 
lapse of several hours the dead corpuscles may be seen in the rostrum, 
lying on the front of the sporangium, until at last they are completely 
dissolved, and all vestige disappears. 

The cutaneous layer surrounding the green contents of the sporangium 
becomes transformed, after impregnation, into the coat of the true spore, 
which, thus formed, represents a large cell oocup3ang the whole of the 
sporangium, surrounded on all sides by the persistent tunic, which is 
open in front and prolonged into the rostrum. 

In this condition the spore remains for some time longer without being 
thrown off from the parent tube on which it was produced, but the 
colour of its contents gradually becomes paler and paler. The spore is 
at last rendered quite colourless, and presents in its interior only one or 
more largish dark brown bodies. When it has lost all colour it is 
detached from the parent tube, in consequence of the decay of the 
membrane of the sporangium enclosing it. After some time, say three 
months, the spore suddenly resumes its green colour, and immediately 
thereupon grows into a young Vaucheria exactly resembling the parent 
plant. 

An abstract of the memoir from which the above details were obtained 
was published in the " Quarterly Journal of Microscopical Science " for 
1856. (Vol. iv., p. 63). 

During the present winter Mr. Frederic Bates, of Leicester, has called 

our attention to some plants of V, sessilis, taken from beneath the ice 

in a pool. The first feature which presented itself was the septation of 

the threads, many of them being divided into numerous articulations 

three or four times the length of the diameter in the upper portion of the 

thread, but longer below. This unusual septation, as it appears to be, 

was general throughout the gathering, but the threads bearing oogonia 

were more rarely divided, but sufficiently so to remove any doubt as to 

the threads being genuine threads of Fdvvheria, which at first we must 

confess to have doubted. The question which next arose was as to the 

purpose for which this septation had taken place, and an answer sug. 

gested itself in the collection of the cytioplasm into denser masses 

towards the centre of the cell, with most evident differentiation into oval 

bodies, resembling zoogonidia in course of formation. The time of 

observation has been short, but long enough to raise a suspicion in our 

minds that another form of fructification, by means of zoogonidia, takes 

place in Vancheriay and the occurrence of germinating spores in various 

early stages in the water in which the Vavcheria was being preserved, 

lencU strength to this suspicion. It is quite true that Vaucheria has 

been often and patiently studied, and no intracellular swarm-spores 

detected ; yet it may be possible that, under certain conditions, they may 

be produced. We are patiently waiting in hopes of obtaining active 

zoogonidia. 

8 
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The plates for thfs part were all in oonna of prlDtlng wfaen Qye above 
obserralioDS ware beinR made, to that it was too lat« to insert flgorea of 
the eeplata tbreada and their contents. 

PlateXLVI. FigB. l-£0. Impregnation of Vawiheria uuilU after Pring- 
slieim X 200. 

Figs 1-4, StaRPB of development of seiual organs before impregnation. 
Fig. 6. During impregnation. Fisa. 6-8. the wajr in nhicb tba female 
ormn opens the cutaneous layer, bursts through, and a portion la oon- 
strioted 07, Fig. 9, Approaeh of spermatoaoids before formation of the 
membrBne of the embryo cell. Fig. 10. Point of female organ after 
formntjon of the membrane of the true spore. Figa. 11-12, Later oon- 
ditiona of sjiore after imprecation. Figs. lS-16. Male and female 
organa after irapregnation. Fig, 17. Colourless spore aflet itisdetaohed 
from the parent tube. Fig, IH. Detached apore, which after resting three 
months has become green. Figa. 19-20. Germination of the green apores. 

a. TuBULiaBR.B, Anthendia tittle or scarcity bent. 

I. Tknoliatlft dichotomy. Lyngh. Hydro. Dan. p. 75, 1. 19. 

Robust, loose); ciespitose, dirty greea, or becoming brownieli. 
Thallus 7ery thick, setoceotiB, neai'ly a foot long, remotely 
dichotomone. Oogonia fiessile, globose, or ovoid, single, scat- 
tered, or 2 to 4 to 6 appro jrinift ting. Oosporea, when mature, 
with a triple membrane, spotted with brown. Antheridia single, 
erect, oral, sub-clavate, or acate, on the same or on differeni 
threads.— 5a6A. Atg. Eur. in. 268. 

Size. Oogonia '1 mm. diam. Threads '2 mm. diam. 

Walz in Pringsh. Jahrb. p. 152, t. siv. f. 28-33. Fl. 
Darica t. 1724. Harv. Man. p. 147. Grev. Br. Alg. p. 190. 
Gray. Arr. i., 289. Kirsch. Alg. Schl. p. 82. Eng. Bot. li., t. 
2418. Grev. Fl. Ed. 305. Mack. Hib. 233. Fl. Devon ii., 
56. Kutz. Tab. vi., t. 56a. Hass. Alg. t. 4, f. 1. Eng. Fl. v., 
p. 319. Nordst. Bot. Kot. 1879, p, 184. Juiiner Fl. Tnnb. 
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Plate XLVI. fig. 21. Oogonla of Vauch$ria diehntoma X 100 diam. 
Fig. 22. Oogoniam X 200. Pig. 23. Antheridea X 100. Fig. 24. An- 
theridium X 200, after Woronin. Fig. 25. Germinating spore. 

Plate XLIX. figs, 6, 6. The F. mhmarviifii Berk., generally referred 
to this species as a variety. 

2. Taucheria aTersa. Hass.Alg, t, 6,/. 5. 

Loosely caespitose, sparingly branched, expanding in all 
directions, organs of fructification similar to those of V. sericea^ 
but with the thallus much thicker, the oogonia larger, and sub- 
erect, now and then somewhat pedicellate ; oospores much 
smaller. 

Hass. Ann. Nat. Hist. xi. (1843), p. 429. Walz in 
Prings. Jahrb. p. 151, 1. 13, f. 25-27. Cleve. Vauch. 133, f. 7. 

Vaucheria rostellata, Kutz. Tab. vi., t. 58, f. 4. 

In ditches. 

Hassall describes this species as ^* Capsules usually in pairs, and in the 
form of a bird's head, with the beaks averted from each other. Sporangia 
circular, not entirely filling the cavity of the capsule." To this he adds, 
" It is one of the best marked, and most peculiar of the genus, the beaks 
of the capsules being turned in opposite directions, at once distinguish it 
from all other known species, in which, when the vesicles are in pairs, 
they are directed towards each other. This averted position of the 
capsules renders the existence of a distinct horn or anther essential for 
each. In the form of the seed-vessels and in the circumstance of the 
sporangia not filling the entire cavity, the species resembles 7. omit ho ' 
cejphala ** (now regarded as a variety of 7. sessilii), 

Plate XLVlLjfig, 1. Oogonia and antheridia of Vaucheria aversa X 
100. Fig. 2. The same X 200. Fig. 3. Mature oospore in oogonium X 
200, after Walz. 

3. Taucherla soricea. Lyngh, Hydro, Dan, t, 21, B. 

Tufts densely interwoven, yellowish, dirty green, or becoming 
brownish ; thallus thin, loosely and vaguely branched ; oogonia 
2 to 6 in a series, one sided, oblique oval, rostellate, mouth pro- 
duced laterally, sessile or shortly pedicellate ; antheridia cylin- 
drical, or rather clavate, horizontally deflexed. Spermatozoids 
oblong, with a red spot, furnished with a cilium at each pole. 

SiZB. Oogonia '1 mm. diam. 

Walz in Prings. Jahrb. p. 150, t. xiii., f. 20-24. 

VaiLcheria 07mithocephala, Ag. Sp. Alg. p. 467. Grev. Alg. 
Br. p. 193. Harv. Man. p. 148. Kabh. Alg. Exs. No. 1100. 
Nordst. Bot. Not. 1879, p. 184. 

VaiLcheria polyspermay Hass. Ann. Nat. Hist. xi. (1843), 
429. Hasa. Alg. t. 6, f. 6. Kutz. Tab. vi., t. 58, f. 5. Rabh. 
Alg. Exs. No. 1375. Cleve Vauch. p. 7. 

In ditches, &c. 
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This Ib the Vaucheria polytperma at Huisll, who wya of it : " It fi ^j 
no means uDoommon, and may be dlstin guided ^m all otbera known 
to me by tbe finenees of ita filaments, which are not hall bo large as those 
of our other British speclea, no less than by the form and arrangement of 
the Hporangia. Tliese are slightly peduaculata, varying in number from 
3 to 5, hut uHually there are but three, tbe apioei or beaks of which are 
neither turned towards or ftTerled from each other, but are all directed 
one way. Tbe resemblance which the eapealee bear to a bird's bead 
when viewed sideways is very remarltable, and this reaemblanoe la 
rendered still more striking by the fact that the oircnlar aporangium 
occupyiag only the central portion of each, and which Hierefore repte- 
■ents tbe ays of the bird. ' 

PJolfl XLVII., fig. i. Oogonia and antheridia of Y. aeriaa X 
200. Fig. 6. Oogonia containing oospores x 200. Fig. 6. Mature 
oospore enclosed in an oogonium x 200, after De Baiy. Fig, 7. Zoospore 
X 200, after Walt. Fig. 8. Spermatozoids. 

h. CoRHiouLAT^. Antheridia bent in ike form of a horn or a 
hook, aeaied on short lateral branches. 

4. TftttohatlK SUIwrnl. Ag. 

Terrestrial, broadly expanded, forming a rather thin stratam, 
of brigbt or dark green colour. Oogonia globose, or ellipsoid, 
rostrate, BCBBile, usually single, eometimes in twina, enclosed in 
delicately punctate membrane. Mature oospores spotted with 
brown, sporoderm very thick, composed of several strata. 
Antheridia bag-shaped, formed from the apices of short lateral 
curved branches, either approximate to the oogonia or seated 
between a pair of them. 

Rabh. Alg. Eur. iii., 269. Grev. Alg. Britt. t. xis. Hass. 
Alg. t. i, f. 8. Eng. Fl. T., p. 320. Jenner Tunb. Wells 176, 
- -- - , p. VM. Hi.rv. M;m. I47. Johnst. Fl. Ikrv " 
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Plaie XLVILf Jigs. 9, 10. Oogonia and antheridia of 7. Dillwyni x 
200. Fig. 11. Oogonium of the name X 200. Fig. 12. Mature oospore 
enclosed in membrane of oogonium x 230, after Walz. Fig. 13. Sper- 
matozoids. 

5. Taucherla sessills. Vauoh, Conf,p, SI. pi, 2,/. 7. 

Loosely intricate, pale or rather dull green. .Thallus capil- 
lary, sparingly branched; oogonia 2 to 3 approximate, rarely 
single, ovate or oblong-oval, more or less oblique, rostrate ; 
antheridia intermediate, either short, hamate, or straight and 
subulate^ or a little clavate, sometimes elongated and in- 
curved, rarely circinate. Mature oospores punctate with 
brown, involved in a triple membrane. 

Size. Oospore '07 mm. diam., thread '07 mm. (Cleve). 

Eng. Fl. v., 320. Cleve Vauch. 133, f. 6. Kirsch Alg. 
Schl. 82. Walz Vauch. p. 145. Kutz. Tab. vi., 59, f. 2. 
Hass. Alg. t. 4, f. 2. Eng. Bot. t. 1765. Harv. Man. p. 148. 
Grev. Alg. Br. p. 192. Jenner Tunb. Wells 176. 

Vaucheria aphcerocarpa, Kutz. Tab. vi., t. 59, f. 1, 

Vaucheria racemosa, Kabh. Alg. Sachs. No. 495. 

Vaucheria lingerie Thur. Ann. Sci. Nat. xix. (1843), t. 11, 
12, 13, f. 37-42 and 44. 

Sporangia. — 

Vaucheria clavata, Vauch. Conf. t. 3, f. 10. Hass. Alg. 
59, t. 2, f 20-33. Harv. Man. 149. Berk. Glean, t. 10. 
Gray. Arr. i., 290. 

In ditches, or on the ground. 

va/r. a. caDspltosa. Vauch. Conf. p, 26, t, 2, /. 4. 

Oogonia usually in pairs, ovate, opposite. Antheridia in- 
termediate, generally short, circinate. 

Vaucheria ccespitosay Carm. Eng. Fl. v., p. 321. Eng. Bot. 
1, t. 2841, ii., t. 2421. Hook. Fl. Scot, ii., 92. Jenner 
Tunb. Wells, 176. Grev. Alg. Britt. 194. Harv. Man. 148. 
Johnst. PI. Berw. ii., 251. Hull Br. Fl. 330. Abbot. Bedf. 
275. Mack. Hib. 234. Gray Arr. i., 291. 

Conferva amphibia^ Dill. Conf. t. 41. With. Arr. iv., 129. 
Huds. Fl. Ang. ii., 594. Lightf. Fl. Scot. 979. Sibth. Ox. 
336. 

Conferva amphibia fibrillosa et spongiosay Dill. Muse. t. 4, f. 17. 

Conferva terrestris exilis fibrillosa, Ray. Syn. 59. 

On the margins of streams or pools. 

" Fronds densely interwoven into cushion-like tufts or strata of in- 
definite extent, irregularly branched, the tips erect, giving the surface the 
appearance of bright green velvet." — Harvey. 

Diliwyn's description of his Conferva amphibia seems to be most appli- 
cable to this species. '' On the edges of ditches, and in similar situations, 
it frequently occurs in masses so densely matted as to hold water like a 
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dis- 
cover, and the eDtangled mode of ita growth renden it impoMible to 
osaertaiii the length of the fiUiiieDts. These are repeatedly divided iriQi 
dlBtiDOt patent br&nohea, nhlch, as before mentioDed, when (he plant 
growB In Bballow water, eo that gome of them are expoead to the air, send 
out patent ramuli, of a Blunted growth, from being out of their proper 
element, which by their ereotneBS give the plant Ite bristly appearanoe; 
yet at the same time, if whilst in this state the waters rise so as to over> 
flow the plant, their length is gradually inoreased, and losing their ereot 
position they yield to the current, and become the (kraJniun caijnUuum 
of RoCh ; and after having thus changed. If by the subsidence ol the 
waters tbe surface is again exposed to the air, the filaments, of oonne 
disposed borizoDtaliy, give the plant a bristly sppeanuoe by again throw- 
ing out erect patent ramuti." 

var. omltbocephAlft. Hatsall Alg. t. 6, /. 4. 

In dirt; green tafts, densely imbricated, and becoming paler. 
ThalloB loosely branched. Uogonia solitary, or in pairs, oval- 
oblong, obliquely rostrate, beaks truncate, antheridia cylindric- 
subnlate, incurred, interposed, nsnally esoeeding ia length the 
diameter of tbe oogonia. 

Vaucheria omilhocephala, Eng, Fl. v., 320. Hary. Man. 
148. Hook. Fl. Scot, ii., 93. Eng. Bot. ii., p. 195. Grey. 
Alg. Britt. 193. GrcY. Fl. Ed. 306. Fl. Devon, ii., 56. 
Gray Arr. i., 291. 

Conferva oeaicata, Dillw. Conf, t. 74. 

In stagnant or slow-Sowing water. 

var. r«p«ns. Haiiait Alg. t. 6, /. 7. Jnn. jVo^. Bi»t. JI., 430. 

Terrestrial. Oogotiia single, sessile, oblong or ovate, shortly 
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6. Tavcliexia geminata. (Vauch,) Wah. Jahrh. p. 147, 1. 12,/. 7-11. 

Dark or dull green, in dense intricate tafts. Thallas capil- 
lary, tough, dichotomous. Oogonia two (rarely 1 or 3), 
07ate or obovate, opposite, distinctly pedunculate. Antheridia 
intermediate, subulate, more or less recurved. Mature oospore 
spotted with brown, sporoderm colourless, composed of three 
strata. Sporangia on the same or a proper thallus, broadly 
cup-shaped, truncate, and angularly homed. 

Size. Oospore •11--12 X'18-'19 mm. 

DCand. Fl. Fr. ii., 62. Hass. Alg. t. 3, f. 1. Cleve Vauch. 
p. 6, f. 4. Kirsch. Alg. Schl. p. 83. Kutz. Tab. Phyc. vi., 
t. 59, f. 3. Eng. Fl. v., 320. Harv. Man. 148. Eng. Bot. 
i., t. 1766, ii., t. 2420. Grey. Alg. Britt. p. 193, t. 19. 
Purton Mid. Fl. ii., 611. Johnst. Fl. Berw. ii., 252. Grev. 
Fl. Ed. 306. Fl. Devon, ii.,56. Gray Arr. i., 291. 

Ectosperma geminata, Vauch. Conf. 29, t. 2, f, 5. 

Vaucheria Dillwyni^ Rabh. Alg. Sachs. No. 1078. 

To this species we also refer the following as synonyms, 
although usually referred to F. sessilis: — 

Vaucherm ovoidea, Hass. Alg. 57, t. 5, f. 3. 
Vaucheria ovata, Gray Arr. i., 289. 

Ectospemia ovoidea, Huds. Fl. Ang. 954. Hook. Fl. Scot. 
979. With. Arr. iv., 129. 

In ponds and ditches. 

var, fi vacemosa. 

Oogonia shortly pedunculate, 3 to 5 or more aggregated 
in a corymbose manner. Antheridia single, scarcely longer 
than the oogonia. 

Size. Oospore •06--08 x •075--08 mm. 

Vaitcheria racemosOf Eng. Bot. ii., 126. Grev. Alg. Britt. 
195. Harv. Man. 149. Grev. Fl. Ed. 806. Gray Arr. i., 
292. Hass. Alg. 56, t. 3, f. 2. 

We have reproduced HassalPs figure of this form in which the antheri- 
dium is considerably longer than the oogouia. Vaucher says, **This 
species is one of the most common, and is found in nearly all ditches, 
principally in the spring. It is loaded with little bouquets manifest to 
the unassisted sight, and which with the microscope seem to be formed of 
a common peduncle, subdivided into pedicels, each of which carries on 
its summit a spherical body in every way resembling the grains of other 
eotosperms, but nearly half as small again. In the middle of this 
bouquet is the horn, which, without doubt, performs the function of a 
mal^ flower, and which is here but a prolongation of the peduncle. The 
number of grains varies from 6 to 7, but commonly 4 are met with." 

It is of this species that Hassall says, '* It is most frequently infested 
with the curious parasite Cyclops lupula ot MuUer, which occasions the 
growth on the filaments of such extraordinary-looking appendages, in 
the midst of which the parasite resides." This parasite, whatever it may 
be, was the subject of a communication by Mr. A. Lister to the Essex 
Field Club, July 22, 1882, and will be found in the *' Proceedings " of the 
Club (Vol. iii.). 
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PUiU XlVlll.,fig«, 6.7. Oogonia uid mDtheridU of V. frniimaia X 
iOO. Fig. 8, noQ-wiual sporeigl the ume X 200, after Wall. Ftg. 9, 
mature oospore x ZOO. 

I, after 

7, TauebvTla hkukte. (P^mmA.) IPob. p. US, f. xn. /. lZ-17. 

Aquatic or terreBtrial, thallua rather rigid, ragnelj branched. 
Oogonia nsually single, ovate or O7at«-hemisph«erioal, seated 
on K short segment of the divided otem, the other segment 
elongated, curTed, forming the antheridinm. Mature ooBporea 
involved in a sporoderm formed of four or more strata. 

Cleve Vaiich. p. 6. HbbbbII Alg. t. v., f. I. GrayArr. 1., 
289. 

Ectosperma hamata, Vanch. Conf. 26, t. 2, f. 2. Hass. 
Ann. Nat. Hist, xi., p. 439. 

Vaucheria hamulala, Kutz. Tab. Phyc. vi., t. 61, f. 2. 

In ditches. 

'VsQcher wrote of this species — " It differs from all others by the 
manner in which it carries ita grains. The peduncles which sustain them 
are much elongated, and the; bear at their eitremitj' two little threads, 
the one is Teourved and receives the anther, the other is shorter and 
Btraighter,snd carries the grain.'' 

Plate XLFIII-.figi. 10, 11. Oogonia and antheridia of r. hamata X 
200. Figs. 12, 13, mature oospores free from oogonia X i^- Fig. 14, 
sporangium X 200, 

8. Taucharlateizestria. Lyngh. Eydro. Dan. p. 77, t. 21, f. A. 

Densely interwoven in a thin bright emerald stratum. 
Oogonia usually single, pedunculate, attached by the flattened 
base nt the back of the iitcunibuiit elongated ciirveil antlieri- 
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Order IV. NEMATOPHTCE^, 

Multicellular algae, chloropliyllose, membranaceous or fila- 
mentous, witli or without branches. Vegetation either terminal, 
limited or unlimited, forming an articulate thread, or in the 
beginning terminal, and afterwards lateral, forming a mem- 
branaceous thai] us of a single stratum. Cell multiplication by 
repeated division in one or two directions. 

Propagation by oospores, or by zoogonidia. 

Divided into the following families : — 

A. Vegetation by division of the cells at first in one, and 
afterwards in two directions, forming a membranaceous thallus. 

Family I. Ulvacb^. — Thallus membranaceous formed of one 
stratum of cells, either plane or expanded, or tubular, or saccate. 

B. Vegetation by division of the cells in one direction, 
forming a cellular series or articulate thread. 

Family IL — Sph^rople^. — Articulate thread not branched, 
articulations greatly elongated, cylindrical, multilocular, chloro- 
phyll mass distributed in ring-like bands. 

Propagation by resting spores, which, before germination, 
break up into zoospores. 

Family III. Oonfervace^. — Articulate thread, simple or 
branched, vegetative articulations cylindrical, fructiferous always 
more or less swollen. Chlorophyllose mass effused, or parietal, 
often more or less regularly spiral. 

Propagation by macro- and micro -gonidia. 

Family IV. Pithophorace^. — Cladophora-like plants, 
with terminal vegetation. Articulate threads branched. 

Propagation by neutral, quiescent, cask-shaped spores 
(agamo-iypnospores). 

Family V. (Edogoniace^. — Articulate thread either 
branched or not branched ; articulations short. 

Propagation by oospores after sexual fecundation. 

Family VI. Ulotriche^. — Articulate thread not branched, 
sometimes laterally connate ; articulations short, at times very 
short. 

Propagation by macro- and micro -gonidia. 

Family VII. Chroolepid^. — Aerial algaB. Articulate 
thread branched, cell membrane firm, filled with an equally dis- 
tributed oleaginous golden or reddish endochrome. 

Propagation by zoogoiiidia. 

Family VIII. Chjetophore-e. — Aquatic al gas. Articulate 
thread dichotomously branched, ramuli sometimes aggregated in 
a fasciculate or penicellate manner. Chlorophyllose mass 
usually collected in transverse bands. 

Propagation by zoogonidia. — Eabh, Alg, Eur. iii, 286. 

T 



Family I. ULVACE^. 

Thallag membrauaceotis, or foliaceoas, rarelj craBtaceotiB, 
formed of one stratum of cells, either expanded, or tuboloae, or 
TegionloBe, 

Propagation by zoogonidia, arising from a repeated division 
of the cjtioplasm. Zoogonidia oblong, fnnmhed at one ex- 
tremity with two or four cilia. 

Sub-Family 1. PEASiOLBiE. 

Thallas expanded and foliaceons, rarel; cmstaceona. 
Genus 51. PKA8I0X.A. Ag. (1821.) 

TballoB mem bran aceoDB foliaceons, aEcending or erect, more 
or less crispate, composed of angular cells, diatribnted in plane 
areas ; base BometimeB loosely fibrillose. 

Vegetation by division of the cells in two directions. 

PvaaiolA ctlapa. Kutx. Tab. Phyc. V. t. 40, /. 6. 

Tufts more or less dense, often long and widely expanded, 
dark green, soft and elastic. Thallus plicate crisped, of variable 
form and size, often bnllate ; cells arranged in distinct areolaB, 
or confluent, quadrate, or oblong-qnadrangular, now and then 
twice as long as tbe diameter ; angles more or less obtusely 
rounded. 

SizB. Cells ■005--009 mm. diam., or ■008--013 mm, x 
■003--005 mm. 
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and folded. Qnatemate grannies beantif ally arranged in sqnares, con- 
tained in larger ones, and separated by parallel pellucid lines, the whole 
compared by Agardh to the walks and parterres of a garden. Annual. 
Found thronghont the winter and early spring. — Eng, Bot. p. 111. 

Plate L, fig, 1. Plants slightly magnified. Fig. 2, portion of a frond 
X 400. 

Pvasiola fazfaracea. Menegh, Cenni, p, 36. 

Forming a furfuraceous stratum, more or less expanded, dark 
green. Th alius about a line long and broad, dilated from the 
short stem-like base into a fan-like lamina ; margin slightly 
undulate and repand, often emarginate at the apex or lobed. 
Cells angular, arranged in regular quadrate, or almost quadrate 
areolas. 

Size. Cells -OU-'Oie x •004--006 mm. 

Jessen, Mon. Pras. t. 2, f. 1-10. Rabh. Alg. Eur. iii., 309. 
Lagerstedt Pras. p. 32. 

Ulva furfaracea, Grev. So. Crypt. Fl. t. 265. Eng. Fl. v., p. 
312. Harv. Man. 171. Eng. Bot. ed. ii., p. 112. Grev. Alg. 
Britt. 176, t. 18. Mack. Fl. Hib. 244. 

On damp walls and rocks. 

" Fronds closely tufted, forming a vivid green stratum, a yard or more 
in extent, two or three lines in length, erect, obovate, truncated, and 
usually eroded at the top, tapering at the base into a longish claw ; 
margin inflected , substance firm, and void of lubricity. Cells in fours. 
It does not adhere to paper.** — Carm, 

Plate L. fig, 5. Fronds slightly magnified. Fig. 6, young frond X 400. 
Fig. 7, lower portion of mature frond X 400. 

Pvasiola stipitata. Suhr, in Jessen Mon, t, 2, /. 11-16. 

Stratum csBspitose, expanded, dark green. Thallus of 
variable form and size, commonly one to two lines, rarely four 
lines long ; dilated upwards from a stem-like base (lanceolate, 
obovate, obcordate, reniform, flabelliform, &c.), often truncate 
at the apex ; margin slightly repand ; cells in the stem-like 
base in series, in the upper part disposed in small regular 
areolas. 

Size. Cells •005--007 mm. 

Jessen, Prasiola p. 16, t. 2. Rabh. Alg. Eur. iii., 309. 
Lagerstedt. Pras. p. 36, fig. 4. 

On rocks by the sea, &c. 

Jessen, in his monograph of this genus, gives figures of the fronds of 
some Irish specimens of the above species, which he had seen and 
examined. It is, on the faith of this, included here, although it appears 
to be the most marine of any of the four. 

Plate L, fi^8. 8. 9. Fronds of JP. stipitata magnified 4 diam. Fig. 10, 
young frond X 400. Fig. It, part of mature frond X 400. All after 
Jessen. 
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riaslola OftlophjllK. 



eng.) MetugK 0«nni. p. 36. 
, dark green, crisp&te ; tlalliiB 2'4 lines long, 
narrow, linear, rather circinate, attenuated at the base into a 
stem, trnncate at the apex, now and then crenate; cells large, 
arranged in longitudinal tteries. 

feizB. Cells ■00i--005 x ■002--004nim. 

Jeseen, Mon, Pras, t. I, f. 1-8. Lageretedt. Pras, p. 40. 

Ulva calophylla, Hass, Alg. 298, t. 77, f. 1. Eng. Fl. v., 
312. GreT. Alg. Britt. p. 176. Eng. Bot. ed. ii., p. 112. 
Harr. Man. 171. Johnet. Fl. Berw. ii., 251. Mack. Hib. 243. 

Bangia calopkt/Ua, Carta, in Qrov. 8. Crypt. Fl. t. 220. 

On damp stones, rocks, &c, 

" Forms a bright green thin Btratnm. Frond minate, three or foar 
lines long, linear strap-atnpod, obtose, tapering at the base, or anddenlj 
oontrocted iato a cylindrical BtipeH, mnoh nared and onrled, veij 
variable in breadth. Grannies qQatemate, closely coTering the frond i 
set in longitndiiiflil rows, of which two or more (aometiines half a dozen) 
form the breadth of the frond ; interstices colonrless." — Harpey. 

Plata L. jig. 3. Plant magnifled alightl;. Pig. 4, lower portion of frond 
X400, 

Sub-Family 2. Ulve^. 

Thallnsmemhranaceons, vesicnlo&e, or tnbulose. 



Oenus 56. EVTEBOMOWPHA. Unk. (1820.) 

Thallos membranaceons, tubular or utricle- shaped, fixed at 

the base (ueually at the first, bat afterwards often free 

swimming) ; composed of one stratum of cells, sometimes 




tJLVACB^. 181 

Scot, ii., 91. Jolinst. FI. Berw. ii., 249. Hull, Br. Fl. 311. 
Abbot Fl. Bedf. 273. With. Arr. iv., 125. 

Scytosiphon intestinalis. Gray, Arr. i., 345. 

Enteromorpha lacustris. Hass. Trans. Linn. Soc. 

Fistularia intestinalis. Grey. Fl. Edin. 300. Fl. Devon, 
ii., 57. 

In ditches, chiefly in brackish water. 

This exceedingly variable species has many forms or varieties to which 
names have been given, one of which by ruptnre of the apex, is fnnnel- 
shaped (var. OomucopicB), others are more or less thread-like, and others 
inflated and bnllate. Boot a minnte scutate disc. Frond from a few 
inches to one or more feet in length, and from a line to three or four 
inches, or more, in diameter ; tabular, obtuse, tapering at base to little 
more than the diameter of hog's bristle, gradually becoming inflated 
upwards, and in old age often swelling out into a large membranous 
bag, which is variously cusped and curled. Sometimes the whole frond 
is compressed and very much crisped ; substance thin and membranous, 
but not gelatinous, not closely adhering to paper in drying. Colour 
varying from a transparent yellowish green to a dull grass green; in old 
age and decay fading to a dirty white. Under the microscope a portion 
of the frond exhibits the appearance of a transparent membrane covered 
with green unequal angular cells. — Harvey. 

It occurs on the sea shore, in tidal rivers, and ditches connected with 
them, whether salt, brackish, or fresh water, sometimes at a considerable 
distance from the sea. In this respect it differs from Enteromorplia 
compressa, which is not found in fresh water, and has therefore no claim 
to be inserted in the present work. 

Hate LI, figs, 1, 2. Small fronds of Etit, intestinalis^ natural size. 
Fig. 3, the variety CornucopicBf nat. size. Fig. 4, cells X 400. Fig. 5, 
zoogonidia. 

Genus 66. BKONOSTaOBKA. Thur. (1854.) 

Frond plane or saccate, simple or torn and lobate, composed 
of one stratum of cells, cells somewhat rounded (sometimes 
quatemate) immersed in a homogenous membrane. — Thuret,Note 
8ur la synonymie des Ulva, ^c. 

This genus was formerly included in Ulva, from which it was separated 
by Thuret. See also Monograph of Monostromay by Prof. V. Wittrook. 
The majority of species are marine. 

BKonostxoma laceratum. Thur, Note sur Ulv. 

Thallus membranaceous, at length free, thin and flaccid, pallid 
green, of irregular form, rugose, margin plane and eroded, or 
crisped (•04-'05 mm. thick) ; cells rounded, twin, ternate, or 
quatemate, disposed loosely in the intercellular substance, in 
transverse section of the thallus oval (•017-'023 mm. high), 
chlorophyllose body central, of the same form as the cell, of 
which it occupies about one-half. — Wittr, Mon, Monostr,, p. 
30, t.l,f. 2. 

Plate LI., fig. 6. Portion of frond X 200. Fig. 7, section of frond 
X200diam. 
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KoBOitciiBiA WlttxoeUl. Barn. Xotei Alf. p. 176. 

ThalluB membranaceous, gelatinous, brigbt green (18 mill.) 
oblong, pedicellate, at firat saccate, then open At the summit, 
margin becoming irregularly lobed. The adult plant becomes 
seseile, and is attached by apart of ite surface, when mature the 
fronds are large (8 cent, diam.), the lobes plicate, elongated 
and rounded, cell angular, subquatemate, in section of thallas 
roanded, chloropbjllose body occupying about half the cell. 

In salt or brackish water. 

Perhaps haidlr olaimiiig a place in this work, •• it ii more truly a 
marine gpeoiea. 
FUiU LI., fig. 8. Fortioa of a frond X 200. Fig. 9, 10, Heationa of 

frond X ZOO. Fig. 11, zoogonidia X 300. Fig. 1 3, germinatuig X 300, 
after Boraet. 

Monoetroma hullosum. Wittr. Mon,, p. 28, is the Tetraspora 
bullosa of this work, see p. 16, plate vi., _fig. 1. 

Family II. SPH^ROPLBAOE^. 

Threads simple, with terminal Tegetation, very long, artion- 
late, articulations cylindrical, by spurious septa multilocular. 
Chlorophyll 03 e mass distributed in annular bands, which enclose 
from 8-7 starch vesicles. 

Propagation by oospores after sexual fecundation, rery 
numerous in the cells, at first green, then red, enclosed in a 
stellate sporoderm. 
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** The zoospores are of an elegant shape, bnt this is not more uniform 
than their size or ooloor. Usoally they are globnlar or shortly cylin- 
drical bodies, from one 190th to one 150th of a line long, of a beantifol 
cinnabar or carmine red, and famished at one of their ends with a small 
oolonrless bead bearing two long cilia. Some of them are larger, 
pyriform or fnsiform, and the result probably of the undivided cx>n- 
tents of a resting-spore. Some of the zoospores are two-coloured 
— ^red towards the beak, and green throughout the other part, or 
the two colours are variously disposed, the colourless bead or beak, 
and the two cilia are invariably very distinct. The zoospores exhibit 
a slow jerking movement during several hours. This movement 
is often interrupted for several hours, when the whirling suddenly 
recommences. When the zoospores break through the integument 
within which they are formed, they are not enveloped in cellulose, but 
already dnring their period of activity they begin to invest them- 
selves with a thin elastic pellicle. At the time of their germination this 
envelope thickens and lengthens in the form of a spindle, the two ends 
soon tapering oB. into long tails, which even the enlarging body of the 
zoospore itself separates farther and farther apart. The contents of this 
germ-cell, at first homogeneous and finally granular, change daring this 
first growth. What is left of the red oil is quickly transformed into 
chlorophyll, and the plantlet assumes a uniform green colour. Never- 
theless one may perceive from the beginning a number of vacuoles, or 
limpid, colourless droplets, in the midst of the protoplasm with which 
they are filled, and between them the chlorophyll collects in rings more 
or less distinct from each other. Soon large grains of starch appear in 
these collections of green matter, so that the plantlet combines all the 
characteristics of an adult cellnle of the Sphceropleat even before it has 
exceeded a 13th of a line in length. The terminal tails have been 
observed after the plantlet was more than half a line long. Growth 
takes place in the middle, by the successive division of the older rings. 
The contents of the adult threads presents the most beautiful appear- 
ances. It consists of a colourless protoplasm, a green chlorophyll, a 
watery liquid, and granules of starch ; the whole so disposed that the 
liquid element forms large vacuoles in a row, like the pearls of a 
necklet, and the diameter of which is nearly as great as that of the thread 
itself. Often these vacuoles abut on each other, and seem to give birth 
to partitions. In the spaces between the pairs of vacuoles the green 
plasma and grains of starch crowd together, though the space is dis- 
jointed by the innumerable small vacuoles they throw off. 

" On approaching fructification the vacuoles multiply to such an 
extent as to give the endochrome the appearance of a frothy mass, in. 
which the starch granules are irregularly scattered. Soon after the 
starch gi*anules assemble in pairs or threes or larger numbers, and 
around these groups the green plasma becomes more plentiful, so that 
in time they appear as so many equidistant cysts in the axis of the 
thread. The greater part of the vacuoles having gradually disappeared, 
the green clots assume a stellate appearance, connected by green 
mucous rays or filaments. Between these star-like clots large vacuoles 
are formed in pairs, which flatten so as to look like partitions, so that 
each thread seems to be divided into numerous compartments. 

** The green matter contained in these compartments then undergoes 
modifications, and the mucous rays are gradually resorbed, the chloro- 
phyll contracting meanwhiliB — sometimes to the right and sometimes to 
the left. In a short time the colourless plasm collects around the chloro- 
phyll in such a manner that the partitions disappear, and the whole 
contents of the thread breaks up into a large number of free globular 
masses, easily distinguished from the ambient colourless mucilage, and 
containing a certain quantity of irregularly distributed chlorophyll. These 
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are the jonnj; BporeM, which ondergo » marrelloiu rarietj of ti 
tione. At first the? are ooutignoDB, but M they eoatrtuit they beoomo 
free, thon^h Tariable in shape, and with their ohlorophjll diatiibnted in 
a thoaannd diffecent ways. Finally they became Bpherioal and almost 
completely filled with chtarophy II interspersed witli some starch grannies, 
and covered with a thin, smooth layer of plaatio matter, bat not with a 
cellalcee membrane. 

" Long before the foregoing prooess has taken place, the oell-wall 
proper of the thread has undergone some peoaliar ohemical alterations, 
all tending to its final disBolation to free the fnlly- developed spores. 
Previona to this, however, little apertnres are formed in it at certain 
pointa. varying in diameter from one BOOth to one SOOtb of a line. 

"All the cellales of the same filament do notnndergo the modifloa- 
tions described. In a large nnmber of them the phenomena ore quite 
different, the green rings, interspersed with oolonrless vacnoles, 
gradnally change to a reddish yellow, and the grains of staroh dis- 
appear. Soon the colonred matter thus formed beoomes granalar, and 
is finally broken np into innomerable rod.lilce oorpusoles." 

Thns the cyole is completed, and we need cot pursoe the abstract 
farther. Plate LII. will serve to illnstrate the various changes. 

Sphncoplaft uuiitlinft. {Soth^ Ag. Sytt. p. 76. 

Greeo, yellowish, brick-red, or scarlet, cells 8 to 10 or 20 
times as long as broad, with 20 to 30 chlorophyllose rings in 
each cell ; spores at length densely seriate, rarely disposed 
irregularly, at Srst green, afterwards olive-brown, and then 
red. 

Size. Threads ■036--07 mm. diam., oospore ■018--03e mm. 

Eabh. Alg, Eur. iii., p. 318. Kabh. Alg. ex. 309, 455, 147. 
Cohn, in Acad, fieri. 1855, p. 335. Ann. des. 8ci. Nat. 4 ser. 
(1856) v., t. 12-13. Cienkowaki, Bot. Zeit. (1855), p. 777. 
Fresenius Bot. Zeit (1851), p. 2il. Braun, Rejuvenescence 
p. 164,271,"-" 
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Family III. CONFERVAOB^. 

Threads articnlate, either simple or branched, vegetation 
terminal, unlimited. Articulations more or less elongated, 
rarely abbreviated, now and then shorter than the diameter, 
cylindrical, rarely swollen. Cell membrane sometimes mani- 
festly lamellose. Ghlorophyllose mass granulate, containing 
starch granules, effused, parietal, or sometimes contracted in the 
centre of the cell. 

Vegetation by the repeated division of the primordial utricle 
in one direction. 

Propagation by zoogonidia. 

Genus 68. BUCaOSPOaA. Thur. (1861.) 

Articulate thread simple. Ghlorophyllose mass at first 
parietal, afterwards contracted in the centre. All articulations 
fertile. 

Propagation by zoogonidia. Zoogonidia arising from a 
simultaneous division of the cell contents, small, numerous, 
ovate-elliptical, cuspidate and colourless at one end, usually 
furnished with two, rarely 3 to 4, cilia, escaping by rupture of 
the cell. 

mcvospora fugacissima. {Ag, Syst, p 43.) 

Pale green, or yellowish green, articulations before division 
4 to 5 times as long as their diameter, after division about 2 to 
2^ times as long, not constricted at the joints. 

Size. Cells 'OOSS-'Ol mm. diam. 

Rabh.Alg. Eur. iii., 321. 

Conferva fugacissima^ Grev. Fl. Ed. 317. Gray Arr. i., 310. 
Kirsch. Alg. Schl. p. 80. 

In ditches. 

Plate LIIL fig, 1. Portions of threads of M, fugacissima X 300 
diam. 

KlczoBpoza Tvlgaxis. Rabh. Alg. Hhi/r, in., 321. 

Bright green, articulations 2 to 3^ times as long as the 
diameter. 

Size. Threads '012 mm. diameter. 
Conferva hombycina inoequalis, Kutz. Tab. iii., t. 44, f. 3. 
Microspora bomhycinay Thuret. Rech. p. 12. 
Conferva vulgaris^ Kirsch. Alg. Schl. p. 79. 

In ditches and pools. 

Plate LIIL Jig 2. Portions of threads of M» vulgaris X 300 diam. 

W 
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aUeioiposK flMcock. (Ag.) Thurel. Bteh.t. 17,/. M. 

Articulationa before division about twice aa long u the 
diameter, afier diviaion about equal, or a little shorter, slightly 
constricted at the joints. 

Size. Threads -015--017 mm. dlam. (according to Eirschner 
•O075-'Ol mm. diam.). 

Babh. Alg. Eur. m., 321. Thoret. Ann. Sci. Nat. 1850, t. 
17, f. 4-5. 

Conferva fioccoga, Ag. Sysl. p. 89. Kutz. Tab. iii., t. 43. f. 
8. Eng.FI, v., 351. Eng. Bot. ii., t. 2474. Harv.Man. 126. 
Mack. Hib. 224. Gray Arr. i., 310. Kirscb. Alg. Schl. p. 79. 

Lyngbya jloceoaa, Haas. Alg. 223, t. 60, f. 1-2. Jenner, Tunb. 
Wells, 188. 

ConfeTvafugaciiiima, Dill. Conf. Supp. t. B. 

In stagnant vater. 



QiNus 69. C01frEB.TA., (£inn.) Unk. (1820.) 
Articnlate threads simple, articulations cylindrical. Chloro- 
phylloae mass homogeneous or granulate, including starch 
grannies. 

Vegetation by division in one direction. 
Propagation unknown, (? by resiing-BporeB which subse- 
quently produce zoogonidia). 

Eooently WiUo haa dpclared his belieF in the uniTeraalitj of resting- 
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other, and covering it like tbe lid of t^ box. Afterwards, through the 
expansion of the inner membrane, the smaller piece of the outer mem- 
brane gives way, and the inner membrane grows through the aperture 
thus formed in the form of a tube. The development was not followed 
further, but the writer considers it probable that zoospores are first 
formed from the resting spores." 

In Conferva homhycinat var. minor, either single cells swell up into a 
barrel shape, or here and there the contiguous ends of two neighbouring 
cells assume a club-Uke form. It is here that the largest part of the 
Chlorophyllaceous protoplasm accumulates, and after this the swollen 
end is separated by a transverse wall from the longer narrow part of the 
mother-cell. The wall of the swollen part thickens later. The author 
considers these cells to be resting.spores, although he was not able to 
observe their germination. Conferva bombycina var. genuina has similar 
resting.spores. 

Three modes of formation of resting.spores of Confervacece have been 
observed — (J) by rejuvenescence, and the formation of a new membrane 
round the contracting contents ; (2) by the thickening of the membrane 
of the mother-cell ; (3) by separation of a portion of the cell substance 
to a swollen part of the mother-cell, and the thickening of the membrane 
of this portion. 

Conferva fontinalis. Berh Glean, t. 14, /. 1. 

Bright green, attached ; articulations 6 to 10 times as long 
as the diameter, slightly swollen, a little constricted at the 
joints, starch granules single, scattered or seriate, cell-membrane 
rather thick, homogeneous, when heated with sulphuric acid 
swelling and distinctly lamellose. 

SizB. Threads '01 6-'018 mm. diam. 

Kutz. Tab. iii., t. 45, f. 4. Rabh. Alg. Eur. iii., 323. Kirsch. 
Alg. Schl. p. 78. 

Attached to grass, &c., in ditches. 

" It covers rushes, grass, &c., with a short downy green coat, which is 
very conspicuous in spring and summer.'* — Berkeley. 

Plate LUL fg, 6. Threads of C. fontinalis X 150. Fig. 7, por- 
tions of threads X 400. 

Conferva tenenrima. Xutz, Tah, iii., t 42, /. 1. 

Usually pale green, articulations 1^3 times as long as the 
diameter. 

Size. Threads •0035--004 mm. diam. (•003--005 mm. 
Kirschner). 

Eabh. x^lg. Eur. iii., 322. Kirsch. Alg. Schl. p. 78. 

In fresh water, often mixed with other Algae. 
Plate LUL, fig, 6. Portions of threads of C tenenrima X 400. 

Conferva bombycina. Ag. Si/st, p. S3, 

Yellowish green or green, soft, silky ; articulations oblong- 
cylindrical, slightly constricted at the joints, before division 
three times as long as the diameter, collapsing alternately when 
dry. 
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BizB. Thread! -Ooe-'OIS niin. diam. 

Rftbh. Alg. Eur. iii., 323. Kata. Tab. iii., t. 44, f. 1, 2. 
Eng. Fl. T.,p. 351. Eng. Bot. ii., p. 159. Hmt. Man. 126. 
Mack. Hib. 324. Eirsch. Alg. Schl. p. 79. 

Conferva soi-dida, Dillw. Oonf., t, 60. Jobnst. Fl. Benr. ii., 
254. Eng. Bot. i., t. 2303. Grev. Fl. Ed. 817. Gray Arr. 
i., 310. 

Vesiculifera bombi/cma, Jenaer Fl. Tonb. Walk, 186. 

In ditches, pools, &e., common. 

PUOe LIII. fy. 4 Portiona of Ihreada of C. hmtrgciiM X 400. 
Qenus 60. OHiBTOMOKVHA. KiAk. (184S.) 

Articulate thread Bimple, nearly equally thick, fixed by a 
diacoid, or root-like divided base, lower articulations always 
short, before division equal, or half as long again as the diameter, 
after division shorter than the diameter, upper articulations more 
or less elongated. Cell-membrane thick, firm, sub -cartilagi- 
nous, manifestly lamellose. Cell contents green, becoming by 
age parietal, continuous, finely granulate, containing a fev 
starch grannies. 

Propagation by zoogonidia. 

Chiefly marine, a few in brackish water, 

The lamination of tlie cell walls in tliia genus, and in Cladophera, 
appeared to Braan to present Borne analogy to tbe rinj;^ in vaecular 
stems. He says, "The great number of layers which may be distin- 
guitthed by guitabte treatment in the cell niembrane, even uf plants of 
short life (CJadopftora, Boti^dium, Ac), i« not opposed to the assamp- 
tion that tbey are diiiriwl layeri, and it is imaginable, ooder this 
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chrome, and about oace and a-half as long as broad, and here and there, 
at in'egnlai intervals, two proximate articulations, longer and broader 
than the rest, form together a spindle-shaped swelling, in which a dark- 
colonred endochrome collects, the mass being darkest and densest where 
the two cells touch each other. This looks like the commencement of 
fructification, but I am unable to say whether a sporangium is ultimately 
formed. These dark-coloured double cells are frequently so numerous 
that they give the filaments, when examined with a pocket lens, a varie- 
gated appearance. Substance membranaceous, and in drying the plant 
scarcely adheres to paper.** — Harvey. 

Plate L2V. fig. 1. Portion of thread of Choetomorpha litorea X 100 
diam. 

ChsBtomozpha liniun. (Both.) Kntz, TaJf. ni., t, 55, /. 3. 

Rather rigid, dark green, or now and then yellowish green 
and less rigid, lower articulations equal or almost equal in 
length to their diameter, upper articulations, before division, 
two or three times as long as the diameter, or even four times, 
here and there swollen. Cell-membrane of the lower articula- 
tions thick, distinctly lamellose, the upper ones thinner and 
indistinctly lamellose, contracted at the joints. 

Size. Threads -25 mm. thick. 

Rabh. Alg. Eur. iii., 327. Harv. Phyc. Britt., 1. 150, f. a. 

Conferva linum, Ag. Syst. 97. Eng. Bot. ii., t. 2363. 

Conferva capillaris, Huds. Fl. Aug., p. 598. Lightf. Fl. 
Scot. 988. Dillw. Conf., t. 9. 

Conferva crassa, Eng. Fl. v., 252, Mack. Fl. Heb. 225. 

In brackish and salt water. 

" Filaments from a few inches to several feet in length, twice as thick 
as a hog's bristle, very much curled, rigid, crisp, and brittle, soon becom- 
ing flaccid if exposed to the air ; lying in thick but not dense bundles, 
of considerable length, disposed in strata, one above the other. Articu- 
lations about as long as broad, filled with granular flaid, which in some 
joints is more dense than in others. Eventually the joints divide in the 
centre by a transverse line, and the mass separates, a new diaphragm is 
then gradually formed, and finally a new joint. This species varies 
mu6h in colour, being sometimes of a pale, at other times a dark green, 
and is very often mottled with dark and light green. Substance rigid- 
membraneous, scarcely adhering to paper in drying.'* — Harvey, 

Plate LIV. fig. 2. Portion of sterile thread of CJicetonwrpTia linum 
X 100. Fig. 3, portion of fertile thread with zoogonidia X 100. Fig. 4, 
zoogonidia X 300. 

ChaBtomoxpha sntoxia. {Bej'k.) 

Dark green, cri spate, rather rigid, interwoven in lax tufts, 
articulations one and a-balf times as long as broad, after 
division shorter than the diameter, cell -membrane thick, dis- 
tinctly lamellose. 

Size. Threads •01-'012 mm. diam. 

Conferva sutoria, Berk. Glean., t. 14, f. 3. Harv. Man. 
128. Phyc. Britt., 1. 150, f. b. 

In brackish ditches, estuaries, and salt water. 
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" Filameota aereral inohea to a foot or more in len^, ai thick m 
ho^B briHtle, Tarioiisly ourred aad twisted, forming eibSDeive, looflsljr 
packed bandies or strata whioli 611 the pools in whioh they grow. Arti. 
oalations onoe and a-balf as long as broad, filled with a dark green fluid, 
at ten^b BeparatinfT itj a tranarerse medial lino ioto two portions, which 
eTentDsllj become separate joints. Colonr dark green, not variegated. 
Substance rigid, not adhering to paper in drying." — Honwy. 

I^ate LZV. fit. 5. Portion of bote ot thread of ChaOimerpha 
tutoria X 100, 

ChMtouorphk luplexa. (Sill.) Etilt. Tab. m., t. 61,/. 3. 

Pale or deep yellowish green, crispate, interwoven in lax 
tufts, ratber rigid, aometimea mucous, articulations before 
division twice as long as tbe diameter ; cell-membrane rather 
thick, indistinctlj lamellose, after application of concentrated 
fialpburic acid at first homogeneous, but after four hours' action 
manifestly striate-lartielloae. 

Size. Threads, ■04.-06 mm. diam. 

Rabh. Alg. Eur. iii., 329. 

Conferva implexa, Dillw. Conf., t. e. Ag. Sjat. p. 91. 

Conferva sutoria, Crouan, Fl, Fin. 

In brackish and salt water. 

" Filaments forming densely interwoven strata, or tnfta among the 
branches of other Algra. Joints even in the same thread varyiog from 
a little shorter than their breadth to aboat once and a-balf aa long. 
Colonr a dark grass green." — Sarvay. 

Plate LIT. jig. 6. Portions of threads of Chatomorpha impUcca X 
200. 

Qehijs 61. aHZZOCLONnm. Kutz. (1843.) 

Articulate thread the same as in Confersa, but distinctly 
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which Bometimes consists of but a few empty cellS) at other times 
lengthens out into a branch. Cells in the same fleece very various, and 
even in the same filament at different ages • the full-grown cell seems to 
be fully six times as long as its diameter; but short cells ouce and 
a-half to twice as long as broad, which seem to be cells in process of 
development, are commonly mixed with the long cells. All contain a 
granular endocbrome, the grains of very unequal size/* — Harvey, 

Flate LIV. Jig. 7. Portions of thread of Bhizoclonium Casparyi 
X200diam. 

Rhizocloninm flaTicans. Jturg. Alg, 

Threads soft, simple, extremely fine, matted, somewhat 
crisped, at first uniform pale green, at length distinctly jointed ; 
articulations once and a-half as long as broad, dotted; 
interstices pellucid. 

Size. Threads *018 mm. diam. 

Rabh. Alg. Eur. iii., 331. 

Conferva arenicola^ Berk. Glean, t. 13, f. 3. Hary. Man. 
128. Harv. Phyc. Britt., t. 354 A. 

At the mouths of riyers, and salt marshes. 

*' Creeping on the sandy margin of pools in a salt marsh periodically 
flooded, forming a thin, soft, delicate, crisped web of a pale yellow green. 
Threads extremely slender, flexuous, at first self-coloured, with a few 
scattered dots, then with manifest dissepiments, and finally the granules 
contract and form a distinctly defined mass of a darker green in the 
centre, with pellucid interstices. Articulations one and a half times as long 
as broad. When dry the articulations are alternately contracted." — 
Berkeley, 

Plate LIV. fig, 8. Portions of threads of Bhizocloninm fiavicans 
X 200 diam. 

Gekus 62. CLADOPHOaA. Kutz. (1843.) 

Articulate thread variously branched, cell-membrane usually 
thick, lamellose ; cell contents parietal. 

Propagation by zoogonidia, arising from simultaneous and 
multipartite division of the cell contents, moving actively 
within the mother-cell, afterwards escaping by a lateral or 
terminal opening, furnished with 2 or 4 vibratile cilia, after- 
wards germinating without fecundation. 

Many species are entirely marine, but some are fresh water. All are 
disposed to considerable variation, and numerous varieties are naftied in 
connection with each of the fresh water species. The following arrange- 
ment of the species from Kabenhorst's Algse will be useful in their identi- 
fication : — 

I. Threads collected in tufts, more or less lax or intricate. 
A. Tufts at first attached, afterwards free swimming, 
a. Cell contents not spirally disposed, 
t Fruiting cells not terminal. 

* Cell-membrane even fracta, 

** CelUmembrane plicato-striate . • cnspata. 
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B, TufU for Uie whole life sttaohed. 

a. Cell oontantB dlipoaedia Ibx i\ 
t Fruiting cells terminnl or 
* Cell-membrBDe even. 
0. BraoohM oounato 

attbebau . . . 
00. Branobea not oonnato 

Bt the boM glamtrata. 

** Cell-membraDe plicate .... jlavMevM. 

IL Threada radiating from a common centre, aggregated in a mora or 

leu spongy globe asafropilai 

OlAdophon firaeta. (Diltu.) Entt. 8p. ilg., p. HO. 

Branches aad branchleta sparge, diraricate, here and tbere 
refracted, often aecund, the lower laterally inserted. Cell 
contentB of the branches not spirally arranged, cell-membraQe 
now and then very thick. Frnctiferous cells not terminal, 
often in the middle of the branches or at tbeir base. 

Size. Threads -1 mm. diam. 

Kutz. Tab. iii., t. 50. Rabh. Alg. Eur. iii., 334, Jenner 
FI. Tunb. Wells 186. Harv. Man. 134. 

Conferva Jracta, Eng. Fl. y. 856. Johns. Fl, Berw. ii., 254. 
Eng. Bot. i., t. 2338, ii., t. 2492. Dillw. Conf., t. 14. Lyngb. 
Hydr. Dan. t., 52. Grey. Fl. Ed. 318. Hook. Fl. Scot, ii., 82. 
Mack Hib. 227. Fl. Devon ii., 52. Gray Arr. i.. 304. 

Conferva vagahunda, Huds. Fl. Ang. ii., 601. Lightf. Fl. 
Scot. 990. With Arr.iy.. 139. 

Conferva marina trichoidea, lance instar expansa. Bay. Byn. 
60. Dillen. Muse. 30, t. 5, f. 82. 

Cladophora crigpata, Hass. Alg. 216. 



In fresh and brackish water. 
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Cladophoia cxispata. (Bath.) Kutz, Tab iv., t. 40, /. 1. 

Less coloured than the preceding, now and then dark green, 
sometimes colourless ; branches and branchlets remote, some- 
times secund, insertion (at least of the lower branches) apical, 
articulations collapsing, cell contents (at least of the upper 
branches) disposed in a lax spiral. Cell-membrane delicately 
plicate-striate. 

SrzB. Primary branches '022 mm. thick, ultimate branches 
less than half that diameter, main thread '12 mm. diam. 

Rabh. Alg. Eur. iii., 337. 

Conferva crispata, Dillw. Conf. t. 93. Eng. Fl. v., 356. 
Eng. Bot. i., t. 2350. Harv. Man. 133. Gray Arr. i., 304. 
Eng. Bot. ii., t. 2420. 

In pools. 

'* Filaments about a foot long, or more, densely entangled, rather 
tough, destitute of gloss, curled and crisped, especially when old. 
Articulations 4 or 5 times as long as broad ; by drying they become 
elliptical and compressed alternately.'' 

Plate LV. fig. 3. Upper portion of filament of Cladophora crispata 
X 10. Fig. 4, small portion of sterile thread X 100 diam. 

Cladophora glomerata. (Linn.) Kutz» Tab, Pfvyc. iv. 

• Branches in the upper part of the primary thread, and 
branchlets of the second and third order, usually fasciculate or 
penicellate. The cell contents of the larger cells applied in a 
net-like or somewhat spiral manner to the walls. Fructiferous 
cells always terminal, with the lower cells sterile. 

Size. Primary and secondary branches to '06 mm. diam. 
3 to 6 times as long. 

Rabh. Alg. Eur. iii., 339. Jenner Fl. Tunb. Wells 186. 

Conferva glomerata, Linn. Eng. Fl. v., 306. Lightf. Fl. Scot. 
993. Dillw. Conf., t. 13. Huds. Fl. Ang. ii., 602. Eng. 
Bot. i., t. 2192, ii., t. 2494. ^arv. Man. 134. Purt. Mid. 
Fl.ii.,610. Johnst. Fl. Berw. ii., 255. Grev. Fl. Ed. 318. 
Hook. Fl. Scot, ii., 82. Sibtb. Ox. 337. Abbot. Fl. Bedf. 
375. With Arr. iv., 140. Gray Arr. i., 306. Hass. Alg. 
213, t. 56,57, f. 1-2. 

Conferva fontinalis ramosissima glomeratim congesta, Ray Syn. 
59. Dillen. Muse. 28, t. 5, f. 31, A. B. 

Microspora glomevatay Hass. Ann. Nat. Hist. xi. 

In clear streams and rivulets, usually attached to stones. 

"The whole plant is of a bright, shining green, very smooth, but not at 
all viscid or gelatinous to the touch. The principal stems are several 
inches long, sending out numerous capillary branches, which are variously 
subdivided, and terminate ultimately in ranges of little short ramuli all 

X 
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directed one wa]', whloli gives the plnnt a peoDlltir oltutered or tuft- 
like aiipeot. ArtioulstiODs kt leant five tlmM longer tbsa the; are broad." 
—Bng. Bat. 

Plait LYI. fig. 1. Portion of apex of thread sllghtlj enlBrged. Fig. 
2, portiou of branch X 100. Fig. S, tipof biaaoh withioogonldla X 200 
diam. Fig. 4, Eoogonidia x 320. 

Olftdophoia flaTescetu. Aff. I^tt. p. 112. 

Pale yelloirifih, eix inches long, very much branched, fascica' 
late in a plumose manner, branches patent, nltimate branchlets 
often rather clavate, patent or incurved, cell-membrane often 
distinct]; plicate, cell contents distribated in a reticnlat« manner. 

Size. Diameter of branches '07-'08 mm., 6-12 times as long. 

Cladophora glomerata, y . flavesceru, Rabh. Alg. Ear. lii., 842. 

Cladophora Jlavida, Kutz. Sp. Alg., p. 402. 

Conferva jlavescens. Eng. Fl. v., p. 356. Dillw. Conf. Supp., 
t. B. 'Harv. Man. 133. Eng. Bot. i., t. 2088 ; ii., t. 2493 ; 
Wjalt Alg. Danm., No. 224. Mack. Hib. 227. Gray Arr. 
i., 304. 

Conferva pitinatula, Dillw. Conf., t. 95. 

In ditches or pools of brackish or fresh water, 

" This speciea grown in continuous tufts, which, as they rise to the sur- 
face, form extensive fioating strata covering the pool. Filtiments slender, 
capillary, tangled together, irregularly branched ; the main thread some- 
what dichotomouSi with widely spreading axils, and often bent in an 
angular manner first to one aide then to the other ; the lateral branches 
alternately divided, patent, with a few distant, scattered, alternate, or 
aecund ramuli. Articulations cylindrical, many times longer than broad, 
filled with a pale, granular endochrome. Colour when young, a yellowish 
green, becoming yellower in age, and at last almost golden. When dry 
it has a silky appearance, and fadea in the herbarium to a yellowirfi 
nbite. Substance soft, roembranous, but not strongly adhering to 
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In ditches, pools, and other standing water. 

Articulations fonr to eight times as long as their diameter, nsoally 
bright green. 

Plate LVL Jig. 6. Part of branch of C, ccmaUcularis X 100 diam. 

Cladophora sBgagropUa. (Linn,) Kutz. Tab. iii. 

Dark green, threads rigid, - very much branched, radiating 
from a common centre, at length agglomerated into a very 
dense, spongy globe. Ramuli erect, often quite obtuse, articula- 
tions sometimes incrassated upwards, cell contents not arranged 
in spirals, cell-membrane now and then thickened. 

8izB. Branches •04--07 diam, 2-4 or even 12 times as long. 

Rabh. Alg. Eur. iii., 343. 

Conjerva mgagropila^ Linn. Dillw. Conf., t. 87. Purt. 
Mid. Fl. iii., p. 175. Eng. Bot. ii., 1377 ; ii., 2496. Harv. 
Man. 134. Eng. Fl. v., 357. Huds. Fl. Aug. ii., 604. Mack. 
Hib. 228. Hull Br. Fl. 332. Hook. Fl. Scot, ii., 82. 
With. Arr. iv., 141. 

Conferva globosa, Phil. Trans. Roy. Soc. xli., 498. 

Conferva cegagropilaris, Gray Arr. i., 308. 

Cladophora glomerata, Hass. Alg., p. 213 in part. 

va/r» Brownii {Dillw.), 
Rabh. Alg. Eur. iii., 345. 

Conferva Browniiy Dillw. Conf. Syn., t. d. Harv. Man. 134. 
Eng. Fl. v., 356. Wyatt Alg. Dan., No. 225. Mack. Fl. Hib. 
228. Eng. Bot. 2879. 

" This singular vegetable production is a native of Alpine lakes in many 
parts of Europe, often lying in great abundance at the bottom of the 
water, and occasionally only rising and floating on the surface. It has 
been found in the lakes of the north of England, Wales, Scotland, and 
the district of Connemara in Ireland, but is generally esteemed rare. In 
size it varies from that of a small pea to three or four inches in dia- 
meter, and its form is always nearly spherical. Internally the larger 
specimens are hollow, without any nucleus, and when examined their 
substance is found to consist of innumerable green, pellucid, repeatedly 
branched filaments, firmly entangled together. The vesicles, when the 
plant is recently taken from the water, are turgid with fiuid, and nearly 
cylindrical, being slightly swollen towards the apex, where the granular 
matter of the endochrome seems chiefly collected as a green opaque 
mass ; in the terminal vesicle, however, of each branch it assumes often 
a dark brown hue and more solidity, probably becoming the medium of 
reproduction, and escaping in the form of sporules. The elasticity of 
the balls may be estimated by the fact of their having been used as pen- 
wipers in the north of England. — Eng, Bot, 167. 

Plate LVI, fig, 6. Threads of Q. agagropHa^ nat. size. Fig. 7, portion 
of upper branch X 100 diam. 



146 atPBOPBTos^. 

Family IV. PITHOPHORiCB^. 

Chlorophyll! feron a CUdophora-lika Freah-water Aign, con- 
sisting of cella formed by biparlition of the terminal cell, the 
thallua having two distinct parts — (1) the oauloid part, 
developed from the germinated spore upwards, propagativo, and 
almost always branched, the branches placed a little apace 
below the top of their supporting cella ; (2) the rhizoid part 
developed from the germinated apore downwards, almost alwaja 
sterile and branchlees, commonly unicellular. Spores neatral, 
quiescent (agamo-hypnospores), generally cask-abaped, aingle, 
formed by division into two of the cauloid cella, of the chloro- 
phyll filled, and commonly widened upper parts of these cells ; 
in germinating, aa a rule, dividing into two cells, the one 
giving rise to the cauloid and the other to the rhizoid part 
of the tballus. — Wittrock, Monograph of the Pithophoraceee, 
p. 46. 

For full details of this Familj, consult Prof. V. B. Wittrock " On the 
Development and Sfstvmatio Arrangement of the FithopboracsES " (pub- 
lished in English). Dpsal, 1877. 

Genus C3. FXTHOPRORA. WMr. (1877.) 
Character the same as that of the family given above. 
The formation of spores is efFeoted in the following m 
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The reprodootioii of individiials may, howeyer, be effected also in another 
way than by the formation of spores. Besides the specimeDS which 
form spores, there are others whicji never do so. These, which are dis- 
tingni^ed by a richer ramification, transform part of their cells into so- 
called "prolific cells." A common vegetatiye cell gprows richer in 
ohlorophyll coloured protoplasm and starch, and is thos made fit to form 
a new individnaL This the prolific cells do, when they have been made 
free, by the destmction of the mother specimen, by forming a new speci- 
men laterally near their top, in the same manner as a branch — and later 
a system of branches — is formed by a cell in the fertile specimens. That 
the specimens originated by prolific cells have the power of forming 
spores is certain, as well as that specimens forming prolific cells may 
have been originated by spores. I do not know with certainty whether 
specimens forming prolific cells may have been originated by prolific 
cells themselves, but it seems to me in no wise improbable. — WiU^ 
roek^ 1.0. 

Pitlftophora Xewensis. — Wittr, Mon-p, 52. 

Principal filament of the cauloid part of the tb alius, in fertile 
specimens, on an average '059 m. thick, with solitary branches 
of only one degree (rarely of two), spores single, partly enclosed, 
partly terminal, the enclosed spores cask-shaped, bat more 
elongated, on an average *08 m. thick and *2 m. long, the 
terminal spores cask-shaped, with the upper end conical and the 
top somewhat rounded, on an average *088 mm. thick and *219 
mm. long ; the rhizoid part of the thallus as a rale unicellular. 

Wittr. Mon. Pithoph. t. 1 f. 8, t. 2 f. 1-12 ; t. 3 f. 1-9 ; 
t 4f. 2-11; t. 5f. 9 10. 

In tank. Water-lily house, Eew Gardens. August. 

This singolar plant is thought by Wittrock to have been an importa- 
tion from BrasiL It has not been seen in its original locality for two or 
three years. 

Hate hVI^fig. 8. Portion of spore-bearing filament x 20. Fig. 9, 

portion of principal filament with spore formed at the apex of a short 

branch, and another in process of formation in the principal filament 

X 200. Fig. 10, a mature enclosed spore x 200. Fig. 11, part of cell 

from rooting portion of a sterile thread x 200. All after Wittrock. 
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Family V. (EDOGONIAOl^. 

Monsecions, or dicecioas alg». Filaments artlcalated, either 
simple {(Edogonium) or branched (BulbochaU), Baaal cell 
oboTate-clavate, mostly lobatel; divided, or ending in a dieo. 

Propagation b; zoospores, or hj ooaporea after sexual fecunda- 
tion. The zoospores formed singly in certain cells, broadly oTal 
or globose, transparent at one end, and famished with a crown 
of vibratile cilia. Oogonia single or in a chain (2 to 5) con- 
tiguous to each other, more or less tnmid, with a single oospore 
in each, becoming reddish brown or yellowish when mature, 
and then, before germination, dividing into (mostly 4) 
zoospores. 

Male plants, dwarf (nannandrons) and attached to the female 
plants, or elongated (macrandrous) and similar to the female 
filaments (often rather thinner). Spermatozoids produced in 
abbreviated special cells (spermogonia) , 

QiNUS 64. lEDOaOinVBE. Link. (IS20.) 

Articulated filament simple, at first fixed, afterwards free 
swimming. Cells marked with transverse Btrias at one or other 
extremity. Terminal cell sometimes elongated and setiform. 
Either monocioue or dicecions ; when dicecious the male plants 
either dwarf — produced from short cells of the female plants — 
or elongated and independent. 
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breaking away of the wall of the mother cell. In this manner the new 
cell soon attains a length equal to the one from whence it sprang (the 
successive stages shown on Plate LVII, figs. 1 to 4). When the young 
cell has matured it becomes in turn a mother cell, the splitting round is 
repeated, a second streak or cap is carried upwards, and thus as many as 
four, five, or six successive cells are formed, as indicated by the four, 
five, or six striae or caps which may be counted at the apex of a cell. The 
number of caps corresponding to the number of cells produced in this 
manner consecutively immediately beneath the caps. 

Asexual reproduction takes place by the formation of a single zoospore 
in one of the cells of the filament (Plate LVii, fig. 15). It is of a globose 
or somewhat ovate form, furnished near its apex with vibratile cilia (fig. 
14). When mature it escapes by rupture or fissure of the mother cell, 
moves about for awhile, then becomes attached by the ciliated end, and 
ultimately developes into a young plant. 

Sexual reproduction is varied in three ways. In the monoecious species 
the oogonium is an inflated cell, more or less globose, enclosing a single 
oospore of similar form. The oogonium is either perforated by a pore, 
or splits round and opens with a lid or operculum. The same thread 
bears above or below the oogonium very much shortened cells, in which 
one or two active spermatozoids are produced. These escape when 
mature, and fecundate the oospore through the perforation or opening of 
the oogonium, after which they disappear, and the oospore ripens into a 
perfect, fertile, resting spore. 

In the dicBcious species there are two modes of sexual reproduction. 
In one group of species the males are dwarf, almost might be called 
antheridia. The oogonia and oospores are the same as in the monoecious 
species. In like manner there are also abbreviated cells in some other 
part of the same thread, but these do not produce spermatozoids, but 
androspores, small active ciliated bodies, which move about for a time, 
and then attach themselves either upon or near the oogonia, grow into 
the form of an inverted flask (figs. 8 to 10), being supported by a more or 
less elongated stem, and constitute the dwarf male (nannandrous) plants, 
the cells at the apex of which contain the spermatozoids, the upper cell 
opening by a lid, or cap, to permit of the escape of its contents, which 
fertilize the oospore as in the previous method. 

The second group of dioecious species have male filaments, which in 
all respects resemble the sterile females, except that they are usually a 
little thinner. The female filaments produce only the oogonia. 
The male filaments, in certain abbreviated cells, give origin 
to the spermatozoids, which in due time escape and fertilize the 
oospores of the female plants. Thus, in the first group, the dwarf males 
are generated in certain privileged cells of the female plants, whilst in 
the second group the male and female filaments are from the first dis- 
tinct. The former are called nannand/rous species, the latter macran- 
d/rou8. 

The fertilized oospore becomes a resting spore, which ultimately 
passes through the following stages : — Previous to germination the spore 
has an egg-shaped figure ; the cell contents are densely crowded, and 
composed of minute brownish-green granules, closely surrounded by a 
distinct cell-membrane. Outside this membrane there is found besides 
quite a distinct cell -membrane. Upon germination there are formed in 
both membranes slit-like openings, whereupon the cell contents emerge, 
surrounded by an extremely delicate hyaline covering. The cell contents 
are composed not of one, but usually of four green masses, each sur- 
rounded by its cell-membrane. Sometimes also as it appears, abnor- 
mally, the masses are two or three in number. The four cells which 
proceed from germination possess an oval form, and their cell-membrane 
18 hyaline. After the contents of the spore have emerged there remains 



150 MEktATOPBTCK^. 

l>ehin(1 tbo crater membrane, oncloeiDg the ioDer one. After the foar 
cells have remained some time encloied in the hyaline ooTering, thia 
beoomas resorbcd subaoqaentlf, and the fonr oelli lie atlll uid motion. 
leaB, hot after the conrge of a abort time the oelli bant on one end bj 
means of an annular Hlit, and the apex, separated thereby &oni the 
remaindor of the coll -membrane, becomes elevated like a lid. Tfaronf[h 
the circular opeiiinK the cell contents doit emerge, which at the part 
turned towards tbo opening is cotonrleiB. This apex moras with 
Tij^nrouB motion baokwarda and forwards, and aftel an hoar the cell 
conteots, in the form of a socHpore, leave their place cf detention, which 
we now find to be a doublj.colonred cell-membrane. The little soospore 
wheels in a lively manner about with a circling movement, whereby the 
colourleSB point bcconies directed downwards. Its appearance is like 
that of an ordinary zoonpore, and, like it, possegses an oval form and B 
lishter apox, fumighed with cilia, which dnring the motion is always 
directed forwards. After a time the movements become faint, and 
finally cease. 1'be cilia digappear. and the light end become* elongated 
into a root, which sometimes becomes an organ of attachment, quite 
like that produced in the germination of the ordinary zoospores. The 
rounded end of the germinating zooepore acquires a little point-like 
apex. This growth becomes divided by a transverse septum, and a little 
two-celled (Edcgooium hog originated. From each spore there are thns 
derived, in general, four plants. 

PlaULFlI. figa. 1-5. Btageain the formation of new oells— after 
Pringgheim. Fig. 6, male colls of Bidbochiete craita, with gpermogonia. 
Fig. 7, looepore of (Eilojonium— after Pringaheim. Figs. 8-10, develop- 
ment of dwarf males — after De Bary. Fig. 11, spermogODia. Figs. 
12-13, imgcegnation of (Rlogoniiim eiliatum — after Ptiogabeim. Fig. 14, 
ioospore of Qi^oganivm rivvlare. Fig. 16, iooapore developing in its 
mother-cell— after Pringgheim. Fig. 16, soospore of Bulbachata 
(Bii^efa. FigB. 17-19, segmentation of regting sporeg of CSdc'ganium. 
Fig. 20, oospore escaping from oogonium. Fig. 21, mature oospore of 
Balbochata nndorgoing division. Fig. 22, four looapoces developed 
from the same. Fig. 23, sterile cells of (Edogonivm, Rein$iihii. All 
magnified 400 diam. 



The following is an arrangement of British Bpeoiea, on the basis of 
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B. Oogonia furnished with verticellate meJian processet. 
a. Oospores sabglobose. 

CE. Itzigsohnii, De By» 

h. Oospores subellipsoid. 

CE. excisum, Wittr, ^ Lund, 

CE. Archerianum. Qke, {Ftingsheimianunif Archer). 

Sect. 2. Dioecious species. 

Sab-Sect. 1 . Species with dwarf males. 

r 

A. Species nith dwarf males unicellular, 

a. Oogonia furnished with verticellate processes in the 
middle. 

CE. platygynum, Wittr, 

h, Oogonia always destitute of median processes. 
a Oospores globose or snbglobose. 

CE. Eothii, Le CI. 
CE. Areschougii, Wittr. 
CE. pluviale, Nord, 
CE. undulatum {Breh.), 

CE. Eeinschii, JRoy, 
$ Oospores subellipsoid. 

None. 

B. Species hicellular, spermogonia inte7'nalf rcith dwarf males, 

CE. depressum, Prings. 

C. Species with dwarf males hi-multicellulary spermogonia external* 

a. Oospores even. 

a Oospores globose or subglobose. 

CE. flavescens, Kass, 
CE. Braunii, Kutz. 
CE. macrandum, Wittr, 
CE. crassiusculum, Wittr, 

p Oospores ellipsoid or egg-shaped. 

CE. Borisianum, Le CI. 
CE. concatenatum, Hass, 
CE. acrosporum, I), By, 
CE. ciliatum, Hass. 

b. Oospores echinulate. 

a Oospores globose. 

CE. Cleveanum, Wittr, 
CE. echinospermum, Br. 

fi Ooospores ellipsoid. 

None. 

Sub-Sect. 2. Species dioecious, with elongated male plants* 

a. Oospores echinulate. 
None. 

b* Oospores smooth. 

,a Oogonia not, or slightly, swollen. 
CE. capillare, L, 
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aa OoBporee globoaa cr nbglolMMe. 

(E. calcaieom, Wittr. 

CE. cardUcam, Foo. 

(E. carbamcam, Wtttr. 

CE. Prill gsheimii. Cram. 

(E. piULCt«to.Htriatiuii, D, By. 

^^ Ooaporea eUipaoid or egg-ahaped. 
(£. Boscii, Le CL 
CE. taffiidalnin, A^ 
CE. Landaboroaghii, Hau. 
V. gemelliparnin, Pr. 
CE. riTnlare, Le CI. 



a. OcuporeB globoaa or enbgloboaa. 

CE. delioBtnlam. Sutz. 
(E. tenenum. Evtz. 
CB. hsxagoDDm. Han. 
(E. Londineiue. Wittr. 
CE. fasoutum. Kvtx. 
CE. cBpillaceoin. Futt. 
CE. HntchiDUEB. Wittr. 
CE. princaps. Ban. 

b. Ooipores anbelliptio or OTal. 

CE. loDgKitnin. Eatz. 
CE. TeBicatum. Lyngb, 
CE. gronde. Xaiz. 
CE. gigantenm. Kutz. 
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Section 1. Monoecions species. 

A. Oogonia always destitute of median processes. 

a. Oospores globose or subglobose. 
(Edogonium Petri. Wittr. Mon, JEdog, p, 6. 

Oogonia single, very rarely binate, pear-shaped globose, open- 
ing by a pore a little above the middle. Oospores rather 
depressed globose, almost filling the oogonium ; spermogonia 
1-2 celled, hypogynous or epigynous ; spermatozoids single (?), 
terminal cell obtuse. 

Size. Cells 'OOG-'OO? mm., 5-7 times as long; oogonia 
•021--024 mm. x •022--029 mm.; oospore •020--23 X 
•017--019 mm. ; cells of spermogonia -OOSS-'OOe x -Ol-'Oll 
mm, 

Kirch. Alg. Schles. p. 51. 

Ireland. 

Having carefully measured a great number of the species here re- 
corded, and found Wittrock's measurements universally accurate, we 
have given his dimensions throughout for all the species recorded by him. 
Unfortunately it is not easy to reduce Babenhorst's measurements to 
millemetres, and equally difficult to reconcile them. 

Plate LXVIIL fig, 1. (Edogonium Petri with oogonia X '400. 
(Edogonium czyptoporum. Wittr, Dispos, (Ed, p. 19. 

Oogonia single, elliptic, or rather depressed globose, opening 
by a median pore, almost filling the oogonium, spermogonia 2-7 
celled, scattered. Spermatozoids single (?). 

Size. Cells •007-*009 mm. 4-6 times as long ; oogonia 
•024--025 X •026--027 mm. ; oospore •022--023 X •019--021 
mm.; cells of spermogonium 'OOe-OOS x •007-'0Il mm. 

var. $, Tulgare. Wittr, 

Oogonia 2-5, continuous or single, spermogonia 1-4 celled, sub- 
epigynous or hypogynous, or scattered. 

Size. Cells -OOS-'OOS mm. 3-5 times as long; oogonia 
•018--025 X •018--026 mm. ; oospore •016--022 x •013.-018 
mm. ; cells of spermogonium •005--007 X •009-*012 mm. 

Kirch. Alg. Schles. p. 52. Wittr. Mon. p. 7. 

Britain. 

We have only seen the variety y from the West of England. The type 
form has not yet been found in Britain. 

Plate LXVIIL fi^, 2. (Edogonium cryptoporwm. var. vulgare with 
oogonia x '400 
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■nm. Fri»f: BtOr. p99,t.S, /. 8. 



Oogouia 2-7 coDtiQUons, or single, depreased globoae, opening 
by a median pore ; oospores depressed globose, filling the 
oogoniom ; spennogonia B or manj celled, situated in the upper 
part of the filament ; spcrmstozoids single, the upper part of 
the thread arcuate, or spirally twisted. 

SizB. Cells 'Q05-'01 mm. 1^4 times as long ; oogonia 
•023-025 X 02-024 mm.; oospore •02--02 3 X ■016-'019inm. ; 
cells of spermogonium ■007--009 X ■0O7--009 mm. 

Wittr. Mon. (Edog p. 8. Kirch. Alg. Schles. p. 62, Bahh. 
Alg. Eur. iii. 350, 

Ireland. 

n mrvum, witli o«goiiia and sperma- 



Oogonia single, rarely binate, rather depressedly globose, 
opening by a pore at the middle, or a little above the middle, 
nearly filling the oogonium, membrane of the oospore scrobicu- 
late (undulated in a traosverse section), pits deep and dense; 
spermogonia 1-4 celled, somewhat epigjnoas, bypogynous, or 
scattered; t^permatozoidB single. 

Size. Cells '008--01 mm. 4-7 times as long; oogonia 
•024--034 X ■O27--036 mm. ; oospore ■022--031 X ■019.-027 
mm. ; cells of sperm. ■008--009 x ■009-'015 mm. 

Wittr. Mon. (Edog. p. 8. 

Britain. 
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Cdogoninm Ten&ale. (Bass) Wittr, Man, (Edog,p, 10. 

Oogonia single, obversely egg-shaped or globose, opening 
with an operculum, fissure narrow, oospores globose, not filling 
the oogonium, spermogonia bicellular, sub-epigynous. 

Size, Cells '010- 016 mm. by 4^6 times as long ; oogonia 
•839--045 X •045--051 mm. ; oospore •034--038 x •034-039 
mm. ; sperm, cell •01-'012 x -OOS-'OOO mm. 

Vesiculifera vetmalis Hass. F. W. Alg. p. 434. 

Vesicultfera Candollei Hass. F. W. Alg. p. 208, t. 52, f. 9. 
Rabh. Alg. Eur. iii. 355. 

England. 

Plate LVIIL fig, 6. (Edogonium vernale with oogonia and spermo- 
gonia X 400. 

(Edogonium crispum. {Hass) Wittr, Mon. (Edog,p. 10. 

Oogonia single, obversely egg-shaped or globose, opening 
with an operculum, fissure narrow; oospores nearly globose, not 
filling the oogonium ; spermogonia 2-5 celled, hypogynous, or 
sub-epigynous ; spermatozoids binate, terminal cell obtuse. 

Size. Cells •0J2-*018 mm. 2-4J times as long; oogonia 
•037--049 X •042--054 mm. ; oospore •033-'046 x •034--046 
mm. ; sperm, cell •009--014 x •007-'012 mm. 

Kirch. Alg. Schles. p. 52. 

Versiculifera crispa, Hass. F. W. Alg. 203, t. 52, f. 8. 

(Edogonium rostellatmriy Prings. Beitr. p. 69, t. 5, f. 1 ; 
Archer Quart. Journ. Micr. Sci., 1867, p. 79 ; Rabh. Alg. Eur. 
iii, 347. 

(Edogonium pulchelluniy Braun. Rabh. Alg. Eur. 2095. 

Britain and Ireland. 

" This is one of several moncBcions species, but it is also characterized 
by the oogonium not opening by a pore or aperture formed in its wall, 
for the admission of the spermatozoids, as is usual in this genus, but by 
a oiroumscissile dehiscence. From the cleft so produced an inner mem. 
brane projects, which seems to be itself perforate.*' — Archer, 

Plate LVlIl.fig, 7, (Edogonium crispum with oogonia x 400. 
(Edogonium Vaucliexii. {Le Clerc) Braun, Chytr, t, 2, /. 13. 

Oogonia single, obversely egg-shaped, or globose, or nearly 
globose, opening by a pore above the middle ; oospores globose 
or nearly globose, not completely filling the oogonium ; spermo- 
gonia 2-4 celled, sub-epigynous or hypogynous, spermatozoids 
binate. 

Size. Cells •02-'03 mm. 1^-4 times as long; oogonia 
•04--055 X •045--065 mm. ; oospore -03 5 --05 x •035--052mm. ; 
sperm, cell •017-'024 x -OOe-'Oll mm. 

z 
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Wittr. Mod. (Edog., p. 13. Kirch. Alg. SoUes, p. 62. Babb. 
Alg. Eiir. iii., 349, in part. 
J^-oliftra Vaucherii, Lb Clerc Bar. Prolif. 474, t. 24, f . 4 t 
VeaicuU/era Vaucherii, Hassall, t 60, f. 4. 

Britain. 

FliUe LVIIl. fig. 8. (Edoganium Vmuikerii, irlth oogonia aad 
ipennt^onia x 400. 

Bdofonlnm ublcna. FiHr. Von. (Ediy. p. 18. 

Oogonia single, ellipsoid, opening by a pore abore tbe 
middle, oospores globoee, not 611ing tbe oogonium, apena<^onia 
usnally 2 celled, Bpermatozoids binate, sapporting cells destitute 
of chlorophyll. 

8izB. Cells -016 mm. by 2 J, 6 times as long ; oospore 
■083--045 X -083-045 mm. 

Kirch. Alg. Scbles. p. 52. 

(Edogofiifim tumidvlvm, Prings. Beitr,, p. 69, t. 5, f. 2 (not 
Kutzing). Micr. Jonm. 1866, p. 69. 

(Edogonium Vaucherii, in Rabb. Alg. Eqt. iii., 849, in part. 

Ireland. 



b. Oospores ellipsoid or egg-shaped. 

(Edftgonlom palndMiun. (Sasi.) Wittr. Moti. (Edog. p. 14. 

ilipKoid, usually rather oblique, opening by 
; oospores ellipsoid, distinctly filling 
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pore in the fissure, viewed from above stellate, with 7-10 rays, 
the depressions between the rays deep and rounded ; oospores 
globose, not filling the oogonium ; spermogonia 1-2 celled, 
terminal cell obtuse or apiculate. 

Size. Cells -OOS-'Ol mm. by 3-6 times as long ; oogonia 
•034--038 X •032--04 mm. ; oospore •022.-023 X •022--023 mm. ; 
sperm, cell -OOS-'OOO x 'OOQ-'OIS mm. 

Wittr. Mon. (Edog. p. 16. Kirch. Alg. Schles. p. 53. 
Archer, in Quart. Joum. Micr. Sci., 1866, p. 63, Rabh. Alg. 
Eur. iii., 352. 

Ireland, Scotland. 

This minute species Mr. Archer had fonnd several times, and often 
showing its peculiarly -lobed oogonium, but he had never found the male 
fructification ; he believed the plant must turn out to be a dioecious 
species ; he had sometimes noticed a minute notch-like depression on 
the upper outer margin of the oogonium, probably indicating the " micro - 
pyle.** He drew attention to the character, not adverted to by De Bary, 
that the apical or terminal joint of the filament possessed a short acute 
spine or mncro. This in old plants, frequently is not to be seen, as the 
terminal joint, or, indeed, considerable portions of the filaments, often 
become detached, and chiefly in a young condition only are the plants 
fonnd entire. — QuaH, Joum, I. c, 

Plate LIX, fig. 3. (Edogonium Itzigsoknti, with oogonia and oospores; 
a, transverse section of oospore x 400. 

b. Oospores subellipsoid. 

OBdogonium excisum. Wittr, Sf Lund., m Wittr, (Edog, Nov, p, 3, 

t, 1,/. 1-4. 

Oogonia single, biconically-oblong, median processes 9, 
rounded, small, oogonia deeply cut round (circumscissile), 
vertical view orbicular, margin slightly undulated; oospores 
ellipsoid, as if constricted in the middle, not filling the 
oogonium. Spermogonia 1-2 celled, subepigynous or hypo- 
gynous, terminal cell obtuse, upper part of the filament curved. 

Size. Cells •0035-'005 mm. by 5-6 times as long; Oogonia 
•013--015 X •018--025 mm.; oospore •009--012 x •015--018 
mm. ; sperm cell •003-'0035 x •006--007 mm. 

Wittr. Mon. (Edog. p. 16. Archer, Quart. Joum. Micr. 
Sci., 1875, XV., p. 102. 

Ireland (rare). 

Plate LIX, fig, 4. (Edogonivm excisum, with oogonia ; a, section of 
oospore x 400. 

(Edogonium Arclierianuiii, Cooke, 

Monoecious; oospore elliptic, its wall marked by somewhat 
coarse longitudinal strise, not filling the cavity of the much 
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larger and elliptic oogonium; aperture of the oogoninm very 
high up, being quite close to the annular stris of the caps. 

(Edogonivm Prmgekeimianum, Archer, in Qaart. Jonm. 
Micr. Sci., 1868, pp. 295. 

Irelnnd. 

There being already a epeciea bearing the name of (Edogonitim 
Prinffiheinii, nhiob had priority,, it became neoesaary to alter Ur. 
Archer's specific name. We have not seen the speoiee, and benoe are 
unable to tarniih a flgnre. Unfortnnately do meainremeDts are giren 
with tiie above rery tn-ief descriptian, wbich Is a doabtfnl eoonmny of 
apace. It is the only mooraaioiis apeaies with striate eUiptioal 



Section ii. Dicecioas species. 

A. Dwarf males unkellular. 

a. Oogonia furnished with verticellate median processes. 

SdogOBinin platygrnnm. Wittr. (Edag. Hov. p. 1. 

Gynandrosporous, Oogonia single (yery rarely binate), dc- 
preBsedly obverse egg-shaped, median processes 7-12, rounded; 
oogonia cut round (circumscissile) below the middle, opening by 
a pore seated in the fissure, vertical view -orbicular, margin 
sinuate, with 7-12 (usually 8) depressions; oosporee rather de- 
pressedly globose, nearly filling the oogonium, androsporangia 
1-3 celled; tei-niinal cell obtuse. Dwarf males obreree egg- 
shaped, small, seated on the oogonia. 

Size. Cells -006-01 mm., from 2-3 times as long ; oogonia 
■021--03 X ■016--024nim.; oospore ■017--024 x ■015--02mm.; 
androsp. cell •006--008 X -OOy-'OOS mm. ; dwarf males 
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Wittr. Mon. (Edog. p. 18. Kirch. Alg. ScKl. p. 53. Rabh. 
Alg. Eur. iii. 348. 

Vesiculifera Eothtif Hassall, t. 53, f. 7 ? 
Prolifera Rothit, Le Clerc Prolif. 476, t. 23, f. 8 ? 

Scotland, Ireland, England. 

Mr. Archer mentions this plant as having been found by him with a 
chain of as many as eleven oogonia in snccession. — Quart, Micro, Joum.i 
1866, p. 69. 

Plate LIX, fg 6. (Edogonium Bothii with oogonia, androsporangia, and 
dwarf males X 400. 

(Edogonium Areschougii. Wittr. JHsp, (Edog,p, 122. 

Gynandrosporous. Oogonia 2-Q, continuous or single, rather 
depressedly globose, broadly cut round (circumscissile) in the 
middle, opening by a pore in the fissure. Oospore exactly 
globose, not by any means filling the oogonium. Androspo- 
rangia 1-6 celled, hypogynous or subepigynous, or rarely 
scattered, terminal cell (which sometimes is the androsporangium), 
obtuse, dwarf males obversely egg-shaped, seated on the oogonia. 

Size. Cells •008--012 mm., 4-6 times as long ; Oogonia 
•038--039 X •036--04 mm. ; oospore •022--024 X •022--024 
mm.; androsp. cells 'Ol-'Oll X •0l-'0i2 mm.; dwarf males 
•006--007 X -OU-'OIS mm. 

Archer in Quart. Journ. Micr. Sci. 1872, xii., p. 422. Wittr. 
Mon. (Edog. p. 19. 

Ireland. 

Plate LIX, fig 7, (Edogonium Areschougii with oogonia, andro- 
sporangia, and dwarf males X 400 — after Wittrock. 

(Edogonium pluyiale. Nordst, Bab. Alg, Eur, No, 2257. 

Idio-androsporous. Oogonia simple, rarely 2-3 continuous,, 
obversely egg-shaped, globose, or nearly globose, opening by a 
terminal operculum, fissure narrow ; oospores nearly globose, 
almost filling the oogonium, terminal cell obtuse, filaments 
bearing the androsporangia a little slenderer than the female 
filaments ; androsporangia 6-10 celled ; dwarf males broadly 
obverse egg-shaped, seated on the oogonia. 

Size. Cells •018-'028 mm., equal to three times as long ; 
oogonia •034--039 X •034--045 mm. ; oospore •032--037x 
•031--04 mm. ; androsp. cell •017--019 X •006--011 mm. ; 
dwarf males '01 x '015 mm. 

Wittr. Mon. CEdog. p. 19. 

CEdogonium diplandrum, Jur. Beitr. (Edog. p. 27, t. 1-3. 
Vesiculifera dissiliens, Hass. F. W. Alg. 202, t. 50, f. 7. 

Plate LIX, fi^. 8. (Edogonium pluviale with oogonia and dwarf 
male x 400. 
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(Edftgonlna niidalKtnm, (Br«i.) Br. in D* Bary <Sdoj. p. 94. 

Oogonia single or twin, ellipBoid-globose, or nearlj globose, 
opening by a pore below the middle ; ooBpores ellipaoid-globose, 
or nearly globose, nearly filling the oogooia ; regetative cells 
foar times nndulatingly constricted ; terminal cell (which aoms- 
times is the oogonium) obtuae ; dwarf males ohcoaical, aeatod 
on the SQpportiug cells. 

StZB. Cella 015-017 mm., 8-5 times as long ; oogonU 
■051--056 X ■057--075 mm. ; oospores •046--05 X ■048--06 
mm. ; dwarf males, ■009--01 x 'O. 

Wittr. Mon. (Edog. p. 20. Kirch. Alg. SchleB. p. 64. 
Rabh. A\g. Eur. iii. 851. 

Conferva undtilala, Brebisson. 

Cs/matonema confervaceum, Katz. Tab. iii., t. 47, f. 1. 

Scotland. 

Ftale LIX. fig. 9. (Edogomum unduiatum with oogonia and dwarf 
male x 400. 

Sdogottinm Retnachll. Boy MSS. 

Mr. Roy baa announced that the Cymatonema figured by 
Reinsch (Contrib. t. 6, /. 7) baa been found in Scotland, and 
is a genuine (Edogonium, but no further details hare tran- 
spired, and we know notbing of the fructification. The sterile 
cella are figured on Plate LVII. fig, 23. 

B. Dwarf males bicellular, ipermogonia internal. 
<Bdogonlnm depreaiTun. JPringe. Beitr. 69, f. 6, /, D 

GynaiidrosporouH. Oogfmia single, deprcsaedly 
opening by a pore at the i 
globose, not filling the oogonia; an dro sporangia 2-celled; 
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(sometimes rather bexagonally globose), opening by a pore a 
little aboye the middle; oospores globose, not filling the 
oogonia ; androsporangia 1-9 celled ; dwarf males a little 
curved, seated on the supporting cell ; spermogonia 1 (or 2 ?) 
celled. 

Size. Cells •018-'021 mm. by 4J to 6 times as long; 
oogonia '049--052 x -OSl-'OeO mm. ; oospore •045--049 x 
•045--049 mm. ; androsp. cell -017 --02 x 'OOS-'OIS mm. ; 
sperm, cells •009--01 x •015--02 mm. 

Wittr. Mon. (Edog. p. 21, t. 1. f. 12-14. 

Vesiculifera flavescens^ Hass. F. W. Alg. 206, t. 53, f. 9. 

Hate LX, fig. 2. (Edogonium Jktvescens with single and twin 
oogonia; a, androsporangia x 400. 

(Edogoninm Braunii. Kutz, 8p. Alg, p, 366. 

Gynandrosporous. Oogonia single, ellipsoid, globose, open- 
ing with a pore at the middle ; oospores globose, not filling 
the oogonia ; androsporangia 1-2 celled ; dwarf males a little 
curved, seated about the oogonium, often on the supporting 
cells ; spermogonia 1-celled. 

Size. Cells 'OIS-'OIS mm., 2-4 times as long; oogonia, 
•08--033 X -OSS-'OSe mm. ; oospore •027--029 x •027--029 mm. ; 
androsp. cell •014-'015 x •011-*012 mm.; sperm, cell '005 x 
•009 mm. 

Prings. Beitr. p. 70, t. 5, f. 6. Wittr. Mon. (Edog. p. 22. 
Kirch. Alg. Schles. p. 55. Archer in Quart. Journ. Micr. 
Sci. 1866, p. 69. Kabh. Alg. Eur. iii. 349. 

Britain, Ireland. 

Plate LX fig, 3. (Edogonium Braunii with oogonia, oospores, and 
dwarf males x 400. 

aSdogonium macrandum. Wittr. Disp, (Edog, 130, t 1,/. 3-6. 

Oogonia single or twin (rarely three), obversely egg-shaped 
or globosely egg-shaped, opening by an operculum, with a very 
narrow fissure ; oospores globose or egg-shaped globose, not 
filling the oogonia; terminal cell very shortly apiculate ; dwarf 
males very much curved, seated on the oogonia (stem some- 
times 2-3 celled) ; spermogonia many (to 7) celled. 

Size. Cells •015--016 mm., 3-5 times as long; oogonia 
•036--04 X •043--054 mm. ; oospore •031--034 x •033--039 mm. ; 
sperm, cell '009 mm. 

Wittr. Mon. (Edog. p. 24; Archer Quart. Journ. Micr. Sci. 
1875, XV., p. 413. 

Ireland, Britain. 

Plate LX fig. 4. (Edogonium m/icrandum with oogonia and dwarf 
males x 400. Fig. 4. a, dwarf males seated upon the oogonium — ^af ter 
Wittrook, 
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(BAoBonlam cnstlaicBlam, ffSVr. Dup, (Bdof. p. 188. 

GynandroBporons. Oogonia single, or twin, globose egg- 
shaped or nearly globose, opening by a pore above (he middle ; 
ooBporeB ellipsoid -globose or globose ; membrane rerj thick, 
almost filling the oogonia ; androaporangia 2-5 celled ; dwarf 
males nearly straight, seated on or abont the supporting cells j 
spermogonia 1 (?) celled. 

Size. Cells 'OZZ-'OS mm., 3J to 5 times as long ; oogonia 
■054-'0GX'O6-075 mm.; oospore 'OSI-'OSTx-OSa-'Oea mm. ; 
androsp. eelle ■O26--028 x 'Ol-OlS mm.; sperm, cell -OOZ-'OOD 
mm. 

Wittr. Mon. CEdog. p. 24. 

Epping ForeBt (1882). 

We have only toani thia speoieB once !□ pools on the Looghton side 
of Epping Foregt, bnb the very thick coat of the oospore is remarkably 
distinct, combined with other charactera, ao aa to render ita del«rmiiia- 



6, Oospores ellipsoid or egg-shaped. 

IBdogoniiuii Bortatannm. {La CUre.) WUtr. IHip. (Edog. p. 132. 

Gynandrosporoua (or idio-androsporous ?). Oogonia single 
or twin, obversely egg-shaped, opening hy a pore above the 
middle ; oospores obversely cjtg-shaped, almost filling the 
oogonia; sopporting cells swollen; androsporangia 2 7 celled, 
terminal cell (which sometimes is the oogonium) obtuse, dwarf 
males a little curved, seated on the supporting cells ; spermo- 
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CEdogoninm coneatenatum. {Has$.) Wittr, Mon, (Edog, p, 25. 

Gynandrosporous. Oogonia 2-6 continuous, or single, egg- 
shaped, or quadrangularly ellipsoid, opening by a pore above the 
middle ; oospores filling the oogonia, sporoderm delicately 
porose; supporting cell swollen; androsporangia 2-4 celled; 
terminal cell obtuse, dwarf males curved, seated on the sup- 
porting cells; spermogonia 2-4 celled. 

Size. — Cells •025-*04 mm., 3-10 times as long; supporting 
cells •058-*062 mm., 2^ times as long; oogonia 'Ot-'OSSx 
•09-*105 mm.; oospores 'OeS-'Oye- x087--095 mm. ; androsp. 
cell •027-'028 x •03--036 mm. ; sperm cell -OIS-'OIS x -022- 
-025 mm. 

Kirch. Alg. Schles. p. 55. 

VesicuUfera concatenata, Hassall F. W. Algae t. 51, f. 6. 

CEdogonium apophysatum, Piingsh. Beitr. p. 71, t. 5, f. 9. 
Eabh. Alg. Eur. iii., 351, in part. 

Britain. 

JPlate LXLJig. 1. CEdogonium concatenatum, with oogoniam and 
thickened supporting oell bearing the dwarf males ; a, androsporangia 
X 400. 

(EAogonium acrosponun. De Bary, (Edog, p. 60, 1 3, /. 1-12, 

Idioandrosporous. Oogonia solitary, terminal, ellipsoid, 
opening by a small apical deciduous (or evanescent) operculum ; 
oospore manifestly filling the oogonia, membrane longitudinally 
costate ; supporting cells often swollen, terminal cell obtuse ; 
dwarf males curved, seated on the supporting cells, stem often 
bicellular, upper cells of the stem very long ; spermogonia 1-2 
celled. 

Size. — Cells '01-*014 mm., 2-7 times as long ; supporting 
cells •015-'018 mm., 2-3 times as long; oogonia •03--035 X 
•045--051 mm. ; sperm, cell -OOS-'OOS x •014.-015 mm. 

Archer in Quart. Journ. Micr. Sci. 1867, p. 80, 1868, p. 
295. Wittr. Mon. CEdog. p. 16. Eabh. Alg. Eur. iii, 351. 

Britain, Ireland. 

The terminal oogonia are oharacteristic of this speoies, which can 
scarcely be confounded with any other. 

Plate LXI, Jig. 2. (Edogordum acrosporum, with terminal oogonia, 
after De Bary x 400. 

(Edogoninm ciliatnin. {Hast,) Prings, Beiir, 70, t. 5, /. 8. 

Gynandrosporous. Oogonia 2-7, continuous or single, egg- 
shaped, opening by an operculum, with a broad fissure ; oospores 
egg-shaped, nearly filling the oogonia; androsporangia 2-8 
celled, terminal cell setiform, dwarf males curved, seated on the 
oogonium ; spermogonia unicellular. 

2 A 
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Size. Cells -Olb-'OiS mm., 2^ to 4 times u loDg; oogonia 
■043-05 X -OSS-OTS mm. ; oospore •0+--046 X ■047-057 mm. ; ' 
andrOBp. cell ■018-02 x ■016-02 mm.; sperm, cell -OOft-'Ol X 
■01-011 mm. 

Wittr. Men. (Edog. p. 27. Kirch. Alg. Sohles. p. 66. 
Rabh. Alg. Ear. iii., 347. 

Vesiculi/era dliala, Hass. F. W. Algss 202, t. 82, f. 2. 

(Edogonium piliferum, Auers. Rob. Alg. Sftchs. No. 474. 

Britain, Ireland. 

TIate LXI. Jig. 3. ffitft 
malee i a, nndroaporangia ; 
spore X 400. 

b. Membrane of oospore ecbinulate. OoBpores globose. 

CEdogoninm CleTeanvm. Wittr. Disp. (Edog. p. 129. 

. GynandrosporoHB. Oogonia single, Bubglobose, opening by a 
pore below tbe midtile ; ooBporca almost filling the oogonium, 
globose, spinulose, spines conical spirally ditiposed; andro- 
sporangia 4-6 celled, dwarf males a little curved, seated on the 
supporting cell ; spermogonia unicellular. 

Size. Cells ■018-026 mm., 3-7 times as long ; oogonia 
■052-^06 X ■059-'063 mm.; oospores ■049-057 x -OSl-^OSS 
mm.; spines -004 mm. long; androsp. cell ■018--022' X 009- 
■018 mm.; sperm, cell OOS-'OOSS x -OU-'Oie mm. 

Wittr. Men. CEdog. p. 28. Kirch Alg. Schles. p. 56. 

(Edogonium echinospetTnum, Pringsh. Beitr. 70, t. 5, f. 7. 
Rabh. Alg. Eur. iii., 849, in part. 

Ireland, 
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Ireland, Scotland. 



Of these two speoies with echinnlate oospores, the spines of the 
former are broader afc the base and conical, whilst in this they are slender, 
and bnt slightly thickened downwards. 

Plate LXIL fig, 2. (Edogenium echtnospermum, with oogonia and 
echinnlate oospores x 400. 

SuB-SEOTiON II. Dioecious, with elongated male plants. 
Oogonia, not, or scarcely, swollen. 

(Edogonium capiUajre. {Zdn.) Kutz, Phyc, Qen. 225, t. 12, 

/. 1-10. 

Oogonia single, not swollen, cylindrical, opening by a pore 
above the middle; oospores globose or cylindrical-globose 
(somewhat quadrangular in longitudinal section) not filling the 
oogonia ; male plants the same or almost the thickness of the 
female plants ; spermogonia 1-4 celled, alternate with the 
vegetative cells : spermatozoids binate. 

Size. Cells 'OSS-'OSd mm., equal or twice as long; oogonia 
1^ times as long ; oospore •03-'052 x 'OSQ-'OGS ram. ; sperm, 
cell -OS-'O^S X •005--006 mm. 

Kirch. Alg. Schles. p. 56. Rabh. Alg. Eur. No. 1180, 1417. 
Wittr. Mon. (Edog. p. 30. 

Conferva capillaris, Linn. Spec. PI. 1636. 

(Edogonium regulars, Vaup. Beitr. (Edog. p. 213, t. 1, f. 
1-10, not the Vesiculi/era capillaria of Hassall. 

Britain. 

Plate LXII, Jig, 3. (Edogonium capiUare, with oogonia x 400. 

b. Oospores manifestly swollen, 
aa. Oospores globose, or nearly so. 
(Edogonium calcaxeum. Cleve in Wittr, Disp. (Edog, p. 135. 

Oogonia single (very rarely twin), depressedly globose, 
opening by a pore at the middle ; oospores filling the oogonia, 
male plants the same, or almost the same, thickness as the 
female; spermogonia 2-5 celled; spermatozoids single (?). 

Size. Cells •011-*014 ram., 2-4 times as long; oogonia 
•027--03 X •021--023 mm.; oospores •026--028 X •02--021 
mm. ; sperm, cell -Ol-'Oll X •009-'012 mm. 

Wittr. Mon. CEdog.p. 32. 

Vesiculifera compressa, Hass. F. W. AlgaB, 204, t. 53, f. 4. 

(Edogonium compressuniy Rabh. Alg. Eur. iii., 348. 

Britain. 

Specimens from the warm tank in the Victoria Honse, Kew Gardens, 
had shorter cells than nsnal. It has apparently a tendency to become 
more or less coated with a deposit of lime* 
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Katt LXII. jig. 4. (Edoffoaium ealcarettm, with portiona of nwle 
knd female plant! ; a, female plant from Tiotoiia tank, Ksw Garden* 
K 400. 

<Edoc«nlnm ouUMom (Hum). Wktr. Ditf. (Biag. 185. 

Oogonia single, between beart-Bhftped and globose, opening 
b^ a pore a little above the middle; oospores globose, not fill- 
ing the oogonia ; male plants a little slenderer than the female ; 
Bpermogonia 2-10 celled; spermatozoida binate, terminal cells 
obtDse. 

Size. Cells : fern. -OlS-'OS mm. 2-7 times as long; cells : 
male -015-025 wm. 2-6 times as long; oogonia -Ob-Ol X 
■058- 086 mm. ; oospore ■042--06 x ■042--06 mm. ; sperm, cell 
■015--021 X -Ol-'OIS mm. 

Wittr. Mon. (Eilog. p. 38 ; Kirch. Alg. Bchlea. p. 57. 

Vesiculifera cardiaea, HasB. F. W. AlgSB 203, t. 51, f. 4. 

VencuUferapnlchella, Haas. F. W. Alg» 199, t. 50, f. 8. 

(Edogonivm pulekellum, Eabb. Alg. Eur. iii. 356. 

Britain. 

Piatt LXII. jig. G. (Edogoniwn oordiacum, oogonia witli ooepoTOB 
■■ 400. 

tEdogonlnm oa>b«iUo«m. WUtr. Mm. <Edog. p. 74. 

Oogonia single or twin, ohversely egg-shaped — or orate — 
globose, opening by a pore above the middle j oospores ellipsoid- 
globose or nearly globose, scarce filling the oogonia ; male plants 
a little slenderer tban the female ; spermogonia 2-5 celled ; 
Bpermatoaoids binate ; terminal cell obtuse. 

Size. Cells: fem. -016-03 mm. 3-6 times as long ; cells: 
' OH- -016 mm. 3-6 times as long; oogonia -Q-ta-'OSa x 
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•036-045 mm. ; oospore •028-*035 x •028-'034 mm. ; sperm, 
cell -Ol-'OIS X •006--009 mm. 

Kirch. Alg. Schles. p. 57 ; Rabh. Alg. iii. 348. Rabh. Alg. 
Eur. No. 790; Wittr. Mon. (Edog. p. 33, t. 1, fig. 16-17. 

(Edogonium Nordstedtii, Wittr. (Edog. Nov. 6, t. 1, f. 7-8. 

Britain. 

Plate LXIIL fig. 2. (Edogonium Pringsheimii, with oogonia x 400. 
CEdogonium punctato-stziatum. De Bary (Edog. t 2, /. 15-16. 

Oogonia single, depressedly globose, manifestly splitting 
round (circumscissile) in the middle, opening by a pore in the 
fissure ; oospore depressedly globose, nearly filling the oogonia ; 
male plants a little slenderer than the female ; spermogonia 3-7 
celled; sperm atozoids single; membrane of the vegetative cells 
and of the oogonia spirally punctate ; basal cell depressedly glo- 
bose ; membrane vertically plicate. 

Size. Cells: fem. •018-'022 mm. 2-6 times as long; cells : 
male •016-'019 mm, 2-6 times as long; oogonia •048-'055 X 
•038--048 mm.; oospore •044-*051 x •035-*043 mm. ; sperm, 
cell •016--018 X •006--01 mm. 

Barker. P., in Quart. Jour. Micr. Sci. 1871, p. 94; Rabh. 
Alg. iii. 354. Rabh. Alg. Sachs. 214. Wittr. Mon. CEdog. p. 
34. Rabh. Alg. Eur. No. 2276. Kirch. Alg. Schles. p. 57. 

Ireland. 

Distingnished by the cell wall being marked by spiral strisB of a dotted 
character, finely and closely set ; these seen in an empty cell, throngh 
and throngh, the npper and lower strisB being nearly in focus simul- 
taneoasly prodnce a somewhat decussate appearance. 

Plate LX2I2, fig, 3. (Edogonium punctatostriatum, with oogoninm 
X 400. 

bb. Oospores ellipsoid or egg-shaped. 
CEdogonium Boscil (Le Olerc). Wittr, Lisp, (Edog. Suec.p, 136. 

Oogonia single, rarely twin, oblong -ellipsoid, opening by a 
pore above the middle ; oospores ellipsoid, by no means filling 
the oogonia, longitudinally costate ; male plants the same or 
nearly the thickness of the female ; spermogonia 3-6 celled ; 
spermatozoids binate; terminal cell slender And somewhat 
hyaline. 

Size. Cells '014-*02 mm. 4-6 times as long; oogonia 
•04-'045 X '08 -'1 mm. ; oospore •036-'04 x •06--065 mm. ; sperm, 
cell •013--014X-006--009 mm. 

Wittr. Mon. (Edog. p. 34. Rabh. Alg. Eur. iii. 857. Rabh. 
Alg. Eur. No. 2198, 2369. 
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Vegiculi/era Boscii, Hassall Algffi t. 52, f. 8, i, b. 
FroUfera Boicii, Le Clerc Prolif. 474, t. 28, f. 5. 
Vesiculifera elegans, Hass, Ana. Nat. Hiat. 

England. 

Plate LXTll.fig. 4. (Edogonium BaieU, with oogonia x 400. 
(Edogftnlnu tamldulom. Kvtx. Dec Al^. Se, 60. 

Oogonia single, ellipsoid egg-shaped, opening by a pore abore 
the middle, almost filling the oogonium ; male plants a little 
slenderer than the female ; spennogonia 6-45 celled ; sperma- 
tozoida bin ate. 

8iZB. Cells: fern. ■018--(I25 mm. S^-5 times as long; 
cells: male '015-;OI8mm. 4 times as long ; oogonia -056--058 
X -OTS-'Oa mm.; oospore ■049.-054 x -Oei-'OGS mm. ; sperm. 
cell -OlS-Ol? X ■009--012 mm. 

Wittr. Mon. (Edog. p. 35. Kirch. Alg. Schlee. p. 58 (not. 
of Pringaheim). 

Ireland. 

FlaU LXIII. fig. 6. 
portion of male plant w 

CEdoEOnlnu LandaboionsUl [Hau). WUtr. Mon. (Edeg.p. 86. 

Ooffonia single, rarely twin, obversely egg-shaped, opening 
by a pore above the middle; oospores obversely egg-shaped, 
filling the oogonia (or rarely ellipsoid and not filling the 
oogonia) ; male plants a little slenderer than the female; sper- 
mogonia 5-25 celled; spermatozoids binate, nith a vertical 
division ; terminal cell obtuse. 
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Size. Cells : fem. •02-*027 mm. 3-6 or 8 times as long ; 
oogonia 'OSS-'OS? X -OTS-'OS mm.; oospore •049-'051 X 
•065--069 mm. 

Kirch. Alg. Schles. p. 68. Archer in Quart. Joum. Micr, 
Sci. 1866, p. 69. 

(Edogonium gemelliparum, Pringsh. Beitr. p. 71. 

Ireland. 

Plate LXIV, fig, 2. CSdogonium LandshorougJiii, yarietj gemellu 
parum, with oogonium x 400. 

(Edogonium riTUlaze {Le Clerc). Braun^ Chytr.p, 23, t 1,/. 1-10. 

Oogonia single, or 2-7 continuous, obversely egg-shaped, 
opening by a pore above the middle ; oospores obversely egg- 
shaped, rarely ellipsoid or nearly globose, not by a long way 
filling the oogonia ; male plants a little slenderer than the 
female ; spermogonia 3-9 celled ; spermatozoids binate. 

Size. Cells : fem. •045-*045 mm. 3-8 times as long; cells: 
male •03-*036 mm. 4 times as long ; oogonia •07-'085 x •13-' 16 
mm. ; oospore •055-*07 X 'OeS-'l mm. ; sperm, cell *021-'028 x 
•014--016 mm. 

Wittr. Mon. (Edog. p. 36. Kirch. Alg. Schles. p. 68. 
Rabh. Alg. Eur. iii. 350 in part. 

Prolifera nvularis^ Le Clerc Prolif. 472, t. 23, f. 1. 

Scotland. 

Tlate LXl Vf^, 3. (Edogonium rivulare, with oogoninm and oospore 
X 400. 

Species of which the organs of fructification are imperfectly 

known. 

a. Oospores globose or sub-globose. 
(Edogonium delicatulum. KuU, Tab, iii., t, 33, /. 3. 

Pallid, basal cell scarcely lobed at the base, affixed, cells 
cylindrical; oogonia subglobose, inflated, a little extended at 
either pole ; oospore perfectly globose. 

Size. Cells •005-*006 mm., 3 times as long ; oogonia '02 x 
•017 mm. ; oospores •012--014 mm. 

Rabh. Alg. Eur. 355. Rabh. Alg. Ex. No. 1156. 

Deeside (Scotland). 

Plate LX VI. Jig, 7. (Edogonium delicatulum, with oogonia x 400. 

(Edogonium tenellum. Kutz. Tab. iii., t. 33,/. 9. 

Basal cell two to three lobed, at first fixed, terminal joint 
obtuse, cells cylindrical or rather clavate ; oogonia very much 
inflated ; oospore globose, bright orange. 
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Sl2E. Cella -OOO-Oll mm., 4-8 times u long; oogonia 
*025 mm. diam ; oospore 016-018 mm. 
Rabh. Alg. Ear. iii., S55. 

Dcesido (Scotland). 

putt LIYI.fig. 6. (Bdegonivm UntSMK, wiUi oogonik >t 400. 
tBdOfonliua hexagonuni. Zitts. Tab, iii.,f. 86,/. 8. 

Oogonia almost globose ; oospores globose, rafom -brown, not 
filling tbe oogouia ; basal cell bifarcate ; terminal cell often 
setigerouB. 

SizB. Cells 'Oll-'OIS mm. 2-4 times u long ; oogonis 
'025 X -025 mm.; oospore -016 mm. 

Rabh. Alg. Enr. iii. 354. 

Veaioilifera hexagona Hassall AlgtB t. 58, f. 11-12. 

Deeside (Scotland), 

PlaU LXVl.fig. 8. (S&ogotiiM'm Tiowjonum, with ooKoaia x 400. 
(EAoKonliua Londlnenaa. IFIMr. Hon. JEdag. p. S9. 

Monoecions? oogonia twin or single, globose, cut ronnd (cir- 
cnmscissile) in tlie middle, opening by a pore seated in tbe 
fissure ; oospores globose, almost filling tbe oogonia ; spermo- 
gonia (or androsporangia 7) 1-2 celled, bjpogynons. 

Size. Cells '01 -'015 mm. 1^ to 5 times as long ; oogonia 
•O8a-'0S5 X '033.'043 mm.; oospore "" """ """ "" 

mm. J sperm, cells ■026-'027 x ■027-'0S 

England. 

to LXV. fig. 4. <Mo9oniv.m, Landiit, 



'027-082 X ■027-'032 
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globose, rufous-brown wheu mature, loosely involved in the 
oogonium, 

ISizB. Cells •02-*025 mm. 1^-3 times as long; oogonia 
•05 X •04 mm.; oospore •03-*032 mm. 

Kutz. Tab. iii., t. 39, f. 6. Rabh. Alg. Eur. iii., 353. 

Deeside (Scotland). 
Plate LXVI. fig. 8. (Edogonium capill(iceum, -with oogoia& x 400. 

CEdogonium Hutchinsiae. Wittr. Mon, CEdog, p, 42. 

Oogonia single, rather depressedly to somewhat egg-shaped 
globose, opening by a pore above the middle ; oospores filling 
the oogonium, epispore punctate with little warts ; supporting 
cells swollen. 

Size. Cells •03-'035 mm., 4-6 times as long; oogonia 
•062--075 X •065--095 mm. ; oospores •06--073 x •055--072 
mm. ; supporting cells •04-*05 mm, 2-4 times as long. 

Ireland. 

The figure is taken from original specimens from Miss Hutobius in the 
Royal Herbarium at Kew. 

Plate LXV, fig, 1. CEdogoniu7n HutchinsioBf with oogonia x 400. 

(Edogonium pzinceps. (Hass), Wittr. Mon. OUdog. p. 42. 

Oogonia single, somewhat egg-shaped globose, opening with 
a pore above the middle ; oospores globose, not distinctly filling 
the oogonium. 

Size. Cells •037-*045 mm. 1^-2^ times as long ; oogonia 
061--075 X -OGS-'OS mm. ; oospore -OSS-'OeS x •06--065 
mm. 

Vesiculifera princeps Hass. F. W. Alg. 195. 

Vesiculifera capillaris Hass. F. W. Alg. 195, t, 50, f, 1-2. 

England. 

Plate LXV. fig. 2. CEdogonium pnrwyep*, with oogonia and (a) spermo- 
gonia(?) X 400. 

h. Oospores subelliptic or oval. 
CEdogonium longatum. Kutz, Sp, Alg. p. 364. 

Oogonia single (often solitary, terminal), rarely 2-3 con- 
tinuous, ellipsoid, opening by an operculum, with a narrow 
fissure ; oospores globosely-ellipsoid, scarcely filling the 
oogonium ; terminal cell obtuse. 

Size. Cells 'OOS-'OOG mm. 2-3 times as long ; oogonia 
•016--017 X •021--024 mm. ; oospores -01 5--0 16 x •0175--0185 
mm. 

2 B 
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[., t. 88, t 6. Wittr. Hon. (Edog. p. 86. 



pantaitio upon oiiother 



<Edo(oiilani Teiiefttnn. (Lyitfh.) Wittr. Xon. (Edog. p. 89, 

Oogonia single, ellipsoid, globose, opening hj an opercnlom, 
with a narrow fissure ; oospores ellipsoid-globose, almost filling 
tLe oogonium. 

Sizs. Cells •Q17--21 mm. 1^-3 times as long ; oogonia 
•043-045 X -OSl-Oe mm. ; oospore ■037--038 X ■041--042 
mm. 

Kircb. Alg. Schlea. p. 59. 

Conferva veaicaia Lyngb. Hydro. 144, t. 47, f. D 1. Eng. 
Dot. t. 2476. 

Scotland. 
Plate LXV. Jig. 6. (EdogoniVftn vencatitm, with oogoniam x 400. 

lEdosoniou B^uule. Kvtz. Tab. Phy. in, I. 37,/. 1. 

Oogonia oval-elliptic, nearly twice as long as broad ; oospores 

oval -elliptic, entirely filling the oogonia; basal cell contracted 

towards the base, then dilated and discoid ; terminal cell 

Size. Cells -025- -085 mm. 3-4 or 5 times as long ; oogonia 
■1 x-07mm.; oospore -09 x "005 mm. 
DeBary CEdog. t. 2, f. 1-14. Rabh. Alg. Eur. iii., 353. 

Scotland, 




CBDOQONIAGE^. 173 

Oldogonlum crassum. (Mass.) Wittr, Goth Sotv, Alg. p. 20, i. 1. 

/. 4-6. 

Oogonia single (rarely twin), obverselj egg-shaped ellipsoid, 
a little swollen, opening by a pore above the middle ; oospores 
ellipsoid, not filling the oogonia. 

Size. — Cells -OSS-'OSS mm. 2-5 times as long ; oogonia 
•065--07 X •1--125 mm. ; oospore -Oe-'Oee x -OS-'ll mm. 

Wittr. Mon. (Edog. p. 43. Kirch. Alg. Schles. p. 59. 

Vesiculifera crassa Hass. Alg. t. 51, f. 1. 

Plate JjXVl, Jig, 1, (Edogonium crassumj with oogonium x 400. 
CEdogonium subsetaceum. Kutz, Spec, p, 868. 

Basal cell dilated and discoid at the base, rather lobed, 
terminal joint obtuse ; oospores broadly oval, golden red, closely 
involved in the oogonium. 

Size. Cells •04-*052 mm. equal or twice as long ; oogonia 
•065 X '055 mm. ; oospore -06 x '05 mm. 

Kutz. Tab. iii, t. 41, f. 1. Rabh. Alg. Eur. iii, 352. 

Deeside (Scotland). 
Plate LXVI. fig, 6. CEdogonium subsetaceum, with oogoniam x 400. 

Genus 66. BVLBOCHCETE. Ag, (1817.) 

Filaments articulated, branched, joints thickened upwards, at 
or about the apex bearing setw, which are straight, hyaline, 
colourless, more or less elongated, bulbous at the base, cell 
membrane usually punctate ; oogonia opening by a lateral pore 
above the middle ; mature oospore red ; monoecious or 
dioecious. 

Reproduction sexual as in (Edogonium, In the dioecious 
species nannandrous (dwarf males). 

The following arrangement of the British species is based on that of 
Prof. Wittrook :— 

BULBOCHCETE. 

Seot. 1. Oogonia globose or snbglobose, patent ; oospores with the same 

form, and filling the oogonia. DioBcioos. 

A. Dwarf males unicellular. 

None. 

B. Drvarf males hie ellular, 

a. Basal cell of the stem of the male plants shorter than the 
spermogonia. 
B. intermedia, DBary, 
B. polyandra, Cleve, 
B. Brebissonii, Kutz. 
B. setigera, Ag, 
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f the male planti longer than the 



h. Basal oell of the atem 
spermogonla. 
B. (pixantea, Pring. 
Sect, 2. OoffODia elUpBoiil or anbellipsoid ; ooaporea of the B&me form, 
fillinft the oogoiiia, epiapore long) cadi Daily <ioetate, ooatte more or lesi 

8ab-Sect. 1. Species moiKeciooB. 

B. mirabills, Wittr. 
Snb-Beot. 2. Speciea ditcoiniifl. 

A. Dinepiment ff impp'irting c^ obtoltte. 

B. pjgmron, Pring. 

B. Dissepimeni of tupi orlijig teiipraent. 

B. ingif^is, FriHQt. 
B. rectangalaria. mttr. 
Species of which the orjrane of fniotificatiaii are imperfeotly known. 
B. gracilis. Fringi. 

Sbction I. Oogonia globoBc, or Bnbglobose ; dioecionB. 

B. Dwm-f males bicetlular. 

Bttlltoehttta intennadia. DeBary <Ediig. 72, t 4, /. 1-7. 

Oogcinia eomcwliat tieprefisedly globose, seated beneath the 
androsporaiittitt, dissypimuiit of the siipportiiig cell in the 
middle ; epispore delicately crenulato (rarely seen) ; andro- 
Bporangia 1-2 celle<l, ejiigynoua, rarely scattered, dwarf males 
seated on the oogonia, stem slightly curved. 

SizB. Cells -UIT-'OIS min, 1^-3 times as long ; androapore 
cells -013 X -01 mm. ; ooffonia ■04--048 X ■031-'04 mm. ; dwarf 
nifllea -UOS-'yi x ■024-'026 mm. 

Wittr. Mon. (Etiog. p. 44, t. 1, f. 18. Kirch. Alg. Schles. 
p. 60, Rabh. Alg. Enr. iii,358. 

Britain, Ireland, 
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Bulbochcete Bxebissonii. Kutz, lab» Fhyc. it, 19, t 86. 

Oogonia obcordate -globose, truncate below, erect, seated 
beneath terminal setae or androsporangia, dissepiment of sup- 
porting cell low, epispore delicately crenulate ; androsporangia 
2-3 celled, scattered or epigynous ; dwarf males seated on the 
oogonia, rarely around it, stem straight, or nearly so. 

Size. Cells •017-02 mm. by 3-4^ times as long; andro- 
spore cells '015 x 'OIS-'OIS mm.; oogonia •042--05 x 
•037--045 mm. ; dwarf males -Ol-'Ol 2 x •028--033 mm. 

Wittr. Mon. CEdog. p. 46. Rabh. Alg. Eur. Exs. 1055. 
Rabh. Alg. Eur. iii. 359. 

Ireland. 

Plate LXVIL fig. 3. Bulhochosie Brehissoniiy with oogonia, and dwarf 
males x 400. 

Bulbochcete setigera. Ag, Syn, Alg. Scan, p. 71. 

Oogonia depressedly, somewhat quad ran gularly globose, 
seated beneath terminal setae, or beneath androsporangia ; mem- 
brane of the oogonium after fertilisation thickened ; dissepiment 
of supporting cell a little above the middle, or at the middle ; 
epispore granulated ; androsporangia scattered or epigynous, 
bicellular; dwarf males seated upon or about the oogonia, stem 
straight. 

Size. Cells •025-'028 mm., 2^-5 times as long ; andro- 
spore cells •018--02 X •014--018 mm. ; oogonia •075--08 X 
•06--065 mm. ; dwarf males, •012--013 X •034--036 mm. 

Wittr. Mon. (Edog. p. 47. Prings. Beitr. 72, t. 6, f. 3. 
Kirch. Alg. Schles. p. 61. Rabh. Alg. Eur. iii., p. 358. Hass. 
Alg. t. 54, f. 1-4. Eng. Bot. ii. t. 2472. Eng. Fl. v, p. 850. 

Conferva vivipara Dillw. Conf. t. 59. Eng. Bot. i, 2086. 

Bulbochcete Rothii Gray. Arr. 1, 321 (?). 

Britain, Ireland. 

Plate XLVIIL fig, 1. Bulbochcete setigeraj with oogonia and dwarf 
males j a, 6, c, development of young plants x 400. 

Bulbochcete gigantea. Prings, Beitr, 71, t, 6i/*l» 

Idio-androsporous? Oogonia rather depressed obcordate- 
globose, seated beneath terminal setae, rarely beneath vegetative 
colls ; dissepiment of supporting cell at or a little above the 
middle ; epispore verrucose ; dwarf males a little longer than 
the oogonia, and seated upon it ; stem twice as long as the 
spermogonium, arcuate. 

Size. Cells •024--027 mm. by 2-3 times as long; oogonia 
•062--066 X •051--058mm. ; stem of dwarf males •011--012 X 
•04--045 mm. ; sperm, cell -OlS-'OU x •02--022 mm. 
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Wittr. Mon. (Edog. p. 48, Kirch. Alg. Schles. p. 61, 
Rabh. Alg. Eur. iii., p. 357. Quart. Joara. Micr. 8ci., 1866, 
p. 276. 

Britain, Ireland. 



Section 2. Oogonia ellipBoid or sobellipsoid. 

Sub-Section 1. Species tuonceciouB. 

BulboahcBts mliAbilli. fPittr. JBiiji. (Edog, 187> t. 1, /. 8. 9. 

Oogonia ellipsoid, or rather oblong-ellipsoid, patent, or rarely 
erect, seated beneath terminol sette or vegetative cells ; epermo- 
gonia 2-4 celled, erect (rarely patent), enbepigynous, or 
scattered. 

SiZB. Cells '016-'O2 mm. 1^-lJ times as long ; oogonia 
■027--035 X-046--056 mm. j sperm, cell -Ol-'OIS x ■007--009 
mm. 

Wittr. Mon. (Edog. p. 50. 

Britain, Ireland. 

Stdboc/uete mxrabilu, with oogonia and 

Sub-Sbctidn 2. Species dioacions. 

BnlbocluBte prgmiBa. Wittr. Disp. (Edog. p. 141. 

Oogonia ellipsoid, patent, seated beneath terminal seta, or 

vegetative cells, in longitudinal section rather qnadrangular ; 

androsporangia scattered, dwarf males seated about the oogonia, 

(Fi^lameiit nt first shor 
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SizB. Cells '02-'025 mm. 2^^ times as long; oogonia 
•046--05 X •07--1 mm. ; androspore cell •016--02 x •02--025 
mm. ; stem of dwarf males •017-'019 X •029--031 mm.; sperm, 
cell •01--011 X -OOyS-'OOS mm. 

Wittr. Mon. (Edog. p. 55. Kirch. Alg. Schles. p. 62. 

Kabh. Alg. Eur. iii. 860. 

Bulhochcete Fringsheimiana Arch, Proc. Dubl, Micro, Club p. 
38, t. 4. 

Ireland. 

Plate LXFII, fig, 4. Bulbochaste insignis, with oogoninm and dwarf 
male x 400. 

Bulbochcete rectangulavis. fVittr, Disp, (Edog, p. 142. 

Oogonia ellipsoid, patent, or rarely erect, seated beneath 
terminal setaB, or androsporangia, or rarely beneath vegetative 
cells ; androsporangia scattered or epigynous ; vegetative cells 
somewhat rectangular in longitudinal section (horizontal divi- 
sion of vegetative cells often occurs). Branches of the plant 
few and very long ; dwarf males seated about or upon the 
oogonia. 

Size. Cells '01 9-'023 mm., 1^-2 times as long; oogonia, 
•03--039 X •048--055 mm.; androspore cell •015--016 x •016--027 
mm.; stem of dwarf males •015--018 x •022-*027 mm. ; sperm, 
cell •008--0095 x •0055--0065 mm. 

Wittr. Mon. (Edog. p. 66, t. 1, f. 22-24. 

Ireland. 

Plate LXVI2I, fig, 3. Bulbochcete rectanguloHSf with oogonia and 
dwarf male x 400. 

Species of which the organs of fructification are imperfectly 

known, 

Bulbochcete gracilis. Prings. Beitr, 74, t, 6,/. 9. 

Monoecious (?). Oogonia oblong-ellipsoid, patent or rarely 
erect, with vegetative cells above ; supporting cells without 
dissepiment (?). 

Size. Cells •013-014 mm., 1^ to 1^ times as long ; oogonia 
•021--024 X •049--054 mm. 

Wittr. Mon. (Edog. p. 57. Rabh. Alg. Eur. iii., 359. Quart, 
Journ. Micr. Sci. 1870, p. 89. 

Ireland. 
Plate LXVI, fig. 9. Bulbochcete gracilis, with oogoniam x 400. 
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FiHiLT VI. ULOTEIOHB^ai. 



Algae growing either in freeh water {Clothrix), or marine or 
Bob-mariae (Hormiscia), or terrestrial {Bormtditim, Schiiiy- 
gonium), either of a bright green or yellowish green colour. 
Threads Tery shortly articulate, simple, very rarely dividing into 
fiingle branches, free, now and then laterally connate in bands 
(^Schiiogonium). 

Primitive cells always many times longer than their diameter, 
after repealed division equal, or shorter (rarely a little longer), 
all fertile. Coll -membrane either thin {Ulothrix, Rormidium) 
or thick, sometimes very thick, and distinctly lamellose {Hor- 
miicia). Cell-contents at first effuseJ, parietal, including a 
starch granule, after simple or repeated division transmuted 
into gonidia. 

Qonidia of two kinds, Macrogonidia sphKncal, ovoid, or 
ovate-oblong, rounded at one pole, and acute at the other, fur- 
nished with 2 or 4 vibratile cilia, often germinating in the 
mother-cell without sexual fertilization. Microgonidia much 
BmaHet, of similar form, furnished with two cilia at one ex- 
tremity. Both kinds of zoogonidia produced within the cells of 
the threads, emitted either by a poriform opening in the mother- 
cell, or by the splitting or breaking up of the mother-cell. 



For detailed miot 
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The filaments are sometimes cylindrical, sometimes toralose like a 
rosary, in consequence of the barrel-like inflation of the separate cells ; 
sometimes stretched out, sometimes frilled and interlacing each other, 
with a relatively thicker stratified membrane. Vegetative or asexual re- 
production is effected by macrozoospores, which originate 1-4 in a cell, 
and after becoming covered with a transparent bladder make their exit 
through an opening formed in the lateral wall of the mother-cell. The 
macrozoospores are of a thick, short, pear-shape, furnished with four 
cilia, a coloured spot, and a contractile vacuole. After a time they 
come to rest, and fixing themselves by the mouth end, they lose their 
cilia and envelope themselves in a membrane. The fixed end developes 
into a root-like, colourless organ of attachment; the free end growing 
into a club-shaped plantlet, through the cell, dividing into two by a cross 
partition, and each of these again in two, and so further. Sexual repro- 
duction arises through repeated bipartition in each cell, from 8-32 and 
more, smaller microzoospores being produced. They have only two 
cilia, and after a swarming for a time they conjugate laterally in pairs, 
forming a zygospore, which attaches itself by the end corresponding to 
the mouth of the microzoospore. It grows very slowly, and finally 
breaks up by the simultaneous division of its plasma into 2-14 swarm- 
spores, which constitute the beginning of a new sexual generation. If 
any of the microzoospores remain behind in the mother cells, they are 
able, without copulation, to germinate and grow into independent plants 
which may be seen singly or in groups projecting from the mother- 
cells. 

Hozmiscia moniliformis. i^Kutz,) Habh. Alg. Eur, iii.,3Ql, 

Pale green, more or less crispate, often mixed with other 
Algae ; cells equal or a little shorter than their diameter ; cell- 
membrane thick, colourless, somewhat lamellose, more or less 
constricted at the septa. 

Size. Cells •011-*014 mm. diam. 

Ulothrix moniliformis^ Kutz. Tab. Phy. ii., t. 88. Kirch. Alg. 
Schl. p. 76. 

In swamps, amongst Sphagnum, &c. 

Plate LXX, fig. 1. Portions of threads of Hormiscia moniliformis 
X 400 diam. 

Hormiscia zonata. {Web, S^ M.) Aresch, Obs, p. 12, 

More or less bright green, mucous, two or three feet long, 
often less, either floating or interwoven, sterile cells equal, or 
half their diameter ; fructiferous cells usually a little longer 
than broad ; cell-membrane thick, slightly constricted at the 
septa. 

Size. Cells •012-'04 mm. ; macrozoospores •012-*018x '01 
•012 mm. ; microzoospores -OOS-'Ol x •004-*007 mm. 

Rabh. Alg. Eur. iii., 362. 

Ulothrix zonata, Kutz. Tab. Phy. ii., t. 90, f. 2. Kirch. Alg. 
Schl. p. 76. Dodel in Prings. Jahrb. t. x., pi. i.-viii. 

Lynghya zonata, Hass. Alg. 220, t. 59, f. 1-6. 

2 o 
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Conferva xonata, Web. & Molir. in Ag. Syst. p. 90 ; Harr. 
Man. 126. Eng. Fl. v., p. 351. Mack, Hib. 224. Dillw. 
Conf. Syn. p. 41. Jolmst. Fl. Bern, ii., 254. Gray Arr. i,, 
311. 

Conferva lubrica, Dillw. Conf. t. 47. 

Conferva lucena, Eng. Bot. i., 1. 1655 ; ii., t. 2475. 

In ditches, ponda, swamps, &c. 
PlaU LXIX. fig. a. j ^^^^^ ^ ^^,^_^ condition. 

„ e. FoHion of a thread with one maonizooEpore 
in eaoh cell ahowinK tha red spot. 

.. d. Macroiooapot** free with fonr cilia. 

II e. Macrozoosporea in the resting atata. 

1, /. MaoroKOospoceB germinating. 

„ g. Flantlot of six cella. 

„ h. Threads with ripe microzoosporeB. 

I, h3. With DiBcro and microzooapores. 

., t'. Microzooapcres free with two cilia. 

„ k. Microzooaporoa in conjngation. 

„ /. Keating zygospores, the reanlt of the conjo- 
gation of pairs of zooaparos. 

11 m. Portion of threads with growing plantlets 
arising from nncopulated miorozoospores 
left behiod in tba mother^olla. 

„ n. Three healthy zygospores, 8 months and 9 
days old. 

„ 0. Zygospore contents differentiating. 

.. p. „ in a later st^to. 

„ q. „ very large in two positions, show- 

altogether 10 zooaporaa. 
., r. ,, with zooapores elongated. 
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Hoxmiscia speciosa. (Carm.) Rabh, Alg. Eur, ni,,Z^Z. 

Dark green, 1-2 inches long, threads often crispate, cells 2-4 
times shorter than their diameter, fructiferous cells subglobose. 

Size. Cells •043--048 mm. diam. 

Ulothrix speciosa, Kutz. Tab. Phy. ii., t. 93. 

Lynghya speciosa, Carm. Alg. App. ined. Harv. Phyc. 
Britt. t. 186 B. Brit. Fl. ii., 371. Wyatt Alg. Danm. No. 
196. 

In brackish and fresh water, 

^ Scarcely any good features whereby this can be distinguished from H, 
bicolor, 

Plate LXX* fig, 3. Portions of threads of Hormiscia speciosa X 400 
diam. 

Hormiscia bicolor. {Eng, Bot. i., t, 2288.) 

Bright green. Tufts very long, one foot or more ; articula- 
tions two to three times shorter than their diameter, pectinate ; 
cell membrane thick, distinctly lamellose. 

Size. Cells '05 mm. diam. 

Ulothrix crispa, Kutz. Tab. Phyc. ii., t. 92, f. 4. Kutz. Spec. 
348. 

Conferva bicolor, Eng. Bot. i., t. 2288. 

Tyndandea bicolor, Eng. Bot. ii., t. 2508. Eng. Fl. v., 361. 

Ulothrix bicolor, Ralfs, Alg. Exs. No. 13. 

(?) Sphceroplea crispa, Berk. Glean, t. 3, f. 1. Harv. Man. 
144. 

Lyngbya crispa, Jenner Fl. Tonb. Wells, 188. 

In fresh water. 

Whether this be really the Sphceroplea crispa of "Berkeley's Glean- 
ings " seems open to reasonable doubt. 

Plate LXX, Jig, 7. Portion of thread of Horrmscia Mcolor with 
microzoospores in lower cells X 400 diam. 



Gen. 67. VLOTHRZZ. Kutz, (1846.) 

Threads articulate, simple ; articulations short, sometimes 
shorter than their diameter, rarely a little longer ; cell mem- 
brane thin, often very thin, very rarely lamellose. Cell contents 
effused, green, parietal, inclosing an amylaceous granule. 

The slight differences between this genns and Hormiscia seems 
scarcely sufficient to maintain them as distinct genera. ' 
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Ulothilx Ta>UbiIl«. Kntt. Ta^. P^e. ii.,1.8G,/. 3, 

Pale green ; cells eqaal or a little longer than their diameter, 
rarely twice as long ; cell-contentB at first always contracted in 
a quadrate manner. 

Size. Cells ■005-'007 mm. 

Rabh. Alg. Enr. iii. 

Vlothrix subtilis, rar. c. variabilis, Kirch. Alg. Sch. 77. 

In ditclics and slow streams. 



Plate LXX. fij, '. 



s of thrCEidH of Ulotkrix variabUit X 400 



triothzix tenenliiM. K'atz. Tah. Pky. i 



t. 87. /. 1. 



Pale green, oryellowisli-greon, hibricous ; cells mostly equal 
in length and diameter, now and then a little shorter. 
SiZB. Cells ■007--01 mm. 
Rabh. Alg. Eur. iii., SC6. 
Vlothrix gybtilis, var. e. tenerrima, Kirch. Alg. Schl. p. 77. 

In ditches, turbaries, &c. 



TTlathciX tannia. X«ii. Tab. I^iyc. ii., i. BO, /. 1, bis. 

Dark green, attached, from half to two or three inches long, 
niicoiis, culls L^qnal or 2-4 Ihin's shorter than thtir diameter, 
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Wells, 188. Hanr. Man. 160. Johnst. Fl. Berw. ii., 259. 
Mack. Hib. 238. 

Conferva muralis, Dillw. Conf. t. 7. Eng. Bot. i., t. 1554. 

Humida muralts, Gray Arr. i., 282. 

Oscillatoria muralis, Grev. Fl. Ed. 304. Fl. Dev. ii., 57. 
Hook. Fl. Scot, ii., 79. 

On the naked ground, rocks, walls, &c. 

Entzing bas in some of his works applied to the terrestrial species of 
Ulothrix the generic name of Rormidium, which is only of sectional 
value. 

Plate LXXL fig, 1. Portions of threswis of Ulothrix radiccms 
X 400. 

VlothxiaL (Hormidium) parietina. {Vauch.) Kutz. Tab.Phyc, ii., 

L 97,/. 1. 

Bright yellowish green, flexuous and interwoven, cells half 
as long as broad, cell membrane thin, hyaline, homogeneous. 
Size. Cells •009--016 mm. 

Kabh. Alg. Eur. iii., 367. Kirch. Alg. Schl. p. 78. 
Ifoimidium pa7netinum, Kutz. Phyc. Germ. p. 193. 

On walls, trunks, &c. 

Plate LXXI, fig, 2. Portions of threads of Ulothrix parietina 
X 400 diam. 

Gen. 68. SCHZZOGONZVM. Kutz. (1843.) 

Threads as in Ulothrix, or in many places laterally connate 
(duplicate or triplicate), or by cellular division in two directions 
forming narrow flat bands, which are more or less crispate. 

In 1861 Dr. Braxton Hicks indicated his helief that Schizogonium was 
only a condition of Ulothrix in which the threads had become connate, 
of which Prasiola was only a frondose form. He says, " the whole of 
these changes are so palpable, can be observed so constantly, and are, 
at the same time, so simple in their relations to one another, that one 
can scarcely imagine how they can have been separated, not only into 
distinct species, but into different families of Algae. Thns the linear 
stage is called Zyngbya (Ulothrix) ; the early stage of collateral seg- 
mentation, the Schixogonium ; the adnlt stage, the Prasiola ; while the 
gonidial growth has been classed nnder Falmellacece" And again, 
" the only real difference between the first two is, that whereas Lynghya 
(Ulothrix) is a tube containing distinct cells within, which, when old 
undergo collateral subdivision, to form a band of two, four, or eight 
rows of cells, Schizogonium is a band of two or eight rows of cells, 
which, when young was but a single row, contained in a tube, which 
is only two different ways of stating the same facts. The comparison 
of the last two is of the same kind. For as Prasiolaj when old, is com- 
posed of many rows of cells, but which arose from a single row, there 
must have been a time in its life when it had two, four, or eight 
rows, and thtis have been a Schizogonium, for there is no other 
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etniotnrBl ditFerenco between the two." The whole of tbe oommnnioti- 
tion from whence the above ib qDoted is worthj of attantJTe perusal, 
at least in so far aa Iho relatione between UloCtriz and Sckizogoninm 
lire ooncomud. It is entitled " On the Diamorphosig of I/yngbj/a, &o." 
iu the " Qaart. Journ. ot Microscopioal Science" forlBCI, pp. 157-166. 

Schlzogontnitt miuala. Kuti. Tab. Fhye. ii., t. 98,/. 1. 

Dark green, forming a broadly expanded soft velvety 
stratum, tlircada sometimes free, liere and there two or three 
united, cells 2-4 times shorter than their diameter, pectinate, 
often crowded, sometimes interrupted, cell membrane rather 
thick, colourless, slightly undnlated and constricted. 

Size. Cells 015-018mm. 

Rabh. Alg. Eur. iii., 368. Kirch. Alg. Schl. 78. 

On moiBt walls and naked ground. 



Family VII. CHROOLEPIDE^. 

Aerial alga;, coloured golden yellow, orange or red-brown, 
when dry often becoming greenish grey ; more or less fragrant 
with tho odour of violets. Tlirends articulate, variously 
branched, cell membrnne thick, or somewli.it thick, firm, almost 
cartilaginous, collected in minute tufts, or densely interwoven 
in a thin or thick tomeutose stratum. Cell contents .oily or 
granulose, either red, orange, or yellow brown, growing paler 
after death. 
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whilsb the oaber ones are green. The reddish bro?rn granules seem 
to be oil drops A great number of the threads terminate with a globose 
much thickoned cell, which subsequently becomes the mother cell of 
the zoospores. This mother cell is rarely foaud in the middle of the 
threads. Occasionally, but still more rarely, the cell immediately under 
the mother cell elongates itself sideways and upwards into a thread. 
The mother cell of the zoospores, when it forms the terminal cell of 
the thread, bears a conical mass of gelatine, often of considerable size, 
which, however, is seldom on the crown of the cell, but usually at its 
side. In those mother cells in which the zoospores are about to escape 
a division of the contents into small oval cells is clearly perceptible, 
and at the side, or near the top, the wall is extended into a short 
papilla. The contents emerge in the form of a well defined vesicle, 
with the zoospores penetrating through the ruptured papilla, some- 
times, however, no vesicle is formed. A few moments after emerging 
the vesicle bursts, doubtless by absorption of water, and the zoospores 
swim about in every direction. The remnants of the vesicle are of a 
gelatinous nature. The escape of the zoospores was observed from nine 
in the morning till four in the afternoon, and seems to depend not upon 
the influence of light, but solely upon the efEect of moistening with 
water. The zoospores are very small, 'OOSS-'OOSS mm. They are 
filled with reddish brown granular matter, the apex alone being free 
and hyaline ; there are two cilia, about three or four times as long as 
the spore. The apex with the cilia is directed forwards. They rotate 
perpetually whilst swimming; their motion being so rapid as to prevent 
a clear view of them, except when stopped by some obstacle, or when 
their motion is becoming retarded. The cell is surrounded by a clear 
highly refractive border looking like gelatine, but which may be only 
an optical appearance. After continuing in motion for about an hour 
the zoospores become sluggish, sink, become globular, elongate them- 
selves, and shortly a division of the cell takes place by a transverse 
septum. Some reddish brown granules usually remain behind in the 
empty mother cell, and in the remnant of the vesicle. Oftentimes 
some zoospores cannot emerge from the mother cell, and then they 
sometimes germinate in it. These observations were made on a variety 
of Chroolepus aureus. Quart, Joum, Micro. Science, viii. (1860), p. 
159. 

Chroolepus aureus. (Linn), Kutz, Tab, iv., U 93. 

Golden red or orange. Threads either collected in small 
tufts, or spreading in a soft silky stratum, sometimes intricately 
and densely expanded and very much branched. Cells as long, 
or two to three times as long as their diameter. 

Size. Cells •01-'012 mm. diam. Zoosporangium '02 x 
•03 mm. 

Eng. Fl. v., p. 380. Eng. Bot. ii., t. 2528. Harv. Man. 
189. Mack. Hib. 246. Rab. Alg. Eur. iii., 371. 

Conferva aurea, Dillw. Conf. t. 35. 

Byssiis aurea, Eng. Bot. i., t. 212. Lightf. Fl. Scot. p. 1002. 
Hull Br. Fl.'307. Relhan Cant. 446. Huds. PI. Ang. 606. 
Sibth. Ox. 338. Purton Midi. Fl. ii., 606. Ray; Syn. 56, No. 
6. Abbot Bedf. 276. With. Arr. iv., 144. 

Ceramium aureum, Hook. Fl. Scot, ii., 86. 

Amphicomum aureurriy Johnst. Fl. Eerw. ii., 243. 



IbS nbhatopbtoex. 

Trentepohlia aui-ea, Ag. Syst. p. 86. 
Ectocarpiu aureus, Lyngb. Hyilro, Dan. t. 44. Grey, 
lid. 315. 

On walls, rocks, chips, bark, &c. 



Ohroolepm odoratns. {Lyngb.) Ag. Sytt. 35. 

Stratum thin, rather tomentoso, rnfous-tawny (when dry 
cinercons, becoming greenish). Threads and branches abbre- 
viated, erect, parallel, flexiicnisly curyed, toroloee ; coUa equal 
or twice as long as their diameter. 

Size. Cells ■02--025 mm. diam. 

Eng. Fl. y., 381. Hary. Man. 190. Rabb. Atg. Eur. iii., 
372. 

Conferva odorata, Lyngb. Hydr. Dan. t. 57. Johnst. Fl. 
Borw. ii., 245. 

On the bark of various trees, especially of Birch and 
Poplar. 
Plaie LXXII. fig. 2. PortioD of thread of Chroolepua edorat'ut x 400. 

Clwoolepas loliUraa. (Xtnn.) Ag. i^st.]i. 34. 

Stratum thin, or a line thick, reddish-orange, glaucous or 
dirty greenish when dry, threads and branches elongated, rather 
dichotomous, yarionsly curved, ascending ; cells one and a half 
or three times as long as tlieir diameter, in the upper portion 
of tlio brnnchcs reaching to double that pi-oportion. 
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Chroolepus aureus, Eng. Fl. v., 380, in part. 
On Holly bark. 

Included in Harvey's Manual (p. 189) under Chroolepus 
aureus. Figured from the original specimen. 

Plate LXXII, fig. 6. Portion of thread of Chroolepus ilicicolus 
X400. 

CluroolepuB lichenicoliiB. Ag. Syst. 34. 

Tufts red-orange ; threads erect, tufted, alternately branched, 
rigid ; cells slightly tumid, as long as broad. 

Size. Cells '012 mm. diam. Zoosporangium about '015 
mm. diam. 

Eng. Fl.v., 381. Eng. Bot. ii. t., 2530. Harv. Man. 190. 
Mack. Hib. 247. 

Conferva lichenicolay Eng. Bot. i., t. 1609. Dillw. Conf. p. 
56. 

Chroolepus ahietinum, Rabh. Alg. Enr. iii., 372, in part. 

On Lichens and old trees. 

Figured from the original specimens. 

Plate LXXII. fig. 3. Portion of thread of Chroolepus ahietinum, 
var, lichenicolus X 400. 

Species Excluded. 

Chroolepus Arnottii. Harv, Man, p. 191. 
This is a fungus, Antennaria Aimottii, Berk in Herb. 

Chroolepus ebenea. Karv. Man. p. 189. 

Conferva ebeneUy Dillw. Conf. t. 101. 
Byssus 7iigra, Eng. Bot. i., t. 702. 

Probably a species of Helminthosporium, 

Chroolepus melaenus. Carm.in Harv. Man. p. 189. 

Conferva melaena, Lyngb. Hydrot. 57. 
Apparently a Torula. 

Chroolepus mesomelajsi. Carm. in Harv. Man. p. 189. 
Torula mesomela, Carm. Alg. App. 

We have seen no specimen, but it would appear from descrip- 
tion to be Helminthospormm. 

2 D 
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Fahilt VIII. CH^TOPHOBACE^. 

Aqnatic or swamp-liTisg algK, rarelj termtrial, monoBdonB 
or dtiTcions. ArticnUte filaments Tarions, often dichototnonBly 
branched, not rarely faacicalatel; branched, accnmalated in 
tufts or pnlvinnlci>, nestling in a somewhat flaid or firm gela- 
tinous mucns, or con^titnting, for the most part, » filamentose, 
rarely a somewhat foliaceous thallos (fonned from a eingle 
Ktratnm). 

Propagation by oospores nfter sexnal fecnndation, or by zoo- 
gonidin ; the latter prochiced singly, or by the division of the 
cytioplasni, or contenls of the sporangium, into eight or siiteen. 

Gexl-9 to. HICBOTHAHHION. Xaj. (1819.) 
Articulate filament ilicliolomously or trichotomoosly hranchcil, 
now and then very uinch brancheJ, straight, with the terminal 
cell obtuse, or nearly eo, afterwards swollen, forming a pporan- 
gium. Cell contents effused, containing scattered amylaceous 
granules. Propagation by zoogonidia. Plants microscopical, 
more or less with a gelatinous inrestment. 

Ml«iothanmian vexatot. Cke. tn GrevilUa xl., p. 75. 

Filaments erect, very slender, dichotomonsly branched, more 
or less growing in tuft*. Cells cylindrical, longer than broad, 
not at all constricted at the joints, dissepiments scarcely Tisiblc. 
Cell membrane thin, pellucid. 

Size. Cells abont -003 mm. diam. 
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Propagation by oospores or zoogonidia, the latter formed by 
division (4-16) of the cell contents, each zoospore furnished with 
a red parietal spot and four vibratile cilia. 

Stigeoclonium thezmale. Braun in Kutz. Spec. p. 352. 

Bright green, very much branched in a fasciculate manner, 
somewhat creeping at the base, filaments and branches attenu- 
ated upwards to the cuspidate apex, branchlets for the most 
part alternate, rather remote, nearly erect or somewhat diver- 
gent, setiform, joints variable in length, at the base of the 
filaments equal or twice as long as the diameter, becoming 
turgid, in the upper part of the branchlets 3-5 times as long as 
the diameter ; chlorophyllose bands broad, sometimes efi'used. 

Size. Cells -012 mm. 

Rabh. Alg. Eur. iii., 376. Kutz. Tab. Phyc. iii., t. 2, f. 4. 
Draparnaldia elongata, Hass. Alg. 123, t. 10, f. 3. Ann. 
Nat. Hist. Aug. 1842, xi., p. 4. 

In thermal springs, &c. 

Hassall found this species on one occasion growing in a horse-trough. 
It is sometimes mixed with other algae in ditches. 

Plate LXXIII. fig. 2. Filament of Stigeoclonium therma.le .with 
zoogonidia X 400 diam. 

Stigeoclonium tenue. Ag. Syst 57. 

Bright green, lubricous ; filaments a little branched, branches 
nearly simple, cells equal or 2-3 times as long as their diameter, 
more or less distinctly constricted ; chlorophyllose bands 
narrow ; branchlets scattered, shortened, nearly erect, subulate ; 
cells at the base longer than broad, abbreviated towards the 
apex. 

Size. Cells '01 mm. diam. 

Kutz. Tab. Phyc. iii., t. 3, f. 1. Kabh. Alg. Eur. iii., 377. 
Kirch. Alg. Schles. p. 6S. 

Draparnaldia tenuis, Eng. Fl. v., 388. Eng. Bot. ii., p. 199. 
Harv. Man. 122. Mack. Hib. 222. Hass. Alg. 123, t. 11, 

f. 2. 

Conferva luhnca, Dillw. Conf. t. 57. Grev. Fl. Ed. 318. 
Hook. Fl. Scot, ii., 82. Gray Arr. i., 303. 

Conferva exigua, Dillw. Conf. t. 2 (young). 

In streams and ditches. 

" At first the filaments are enclosed, in the manner of a Chcstophora, 
in a common, somewhat definite gelatine j afterwards, on its bursting, 
they issue from it like a Conferva, but are at all times very gelatinous." 
— Hai*vey, 

Plate LXXIII. fig, 3. Filament of Stigeoclonium tenue X 400 diam. 
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Stlgeocloatnai ptoteiuam. (Sillui.) K^Ui, Tab. Phye.m„t,B,f.S. 

Pale green, cffispitoEe, Blender ; filaments and brancheB long 
drawn out ; cells almost cylindrical, equal or twice as long as 
their diameter ; terminal cell extended into a colonrleSB bristle ; 
branches usually scattered, rarely in pairs, with the extremities 
cuspidate, piliferous. 

Size. Cells -015 mm. diun. 

Rabh. Alg, Eur. iii., 378. 

Draparnaldia condensata, Hass. Alg. 122, t. 11, f. 1. Ann. 
Nat. Hist, xi., 429. 

Conferva protensa, Dillw. Conf. t. 67. Gray. Arr. i., 303. 

In slow streams. 

Plate LXXIV. fig. 1. Filament of Sfigeocloniitm jiroteifum. a, 
zooapores X 400 diam.; S, branchlet of forin called & irreijulare x 
4<X)diBm. 



SUgeoclonliun numm, {Dilho.) Kutz. Spec. ^.362. 

Filaments alternately branched ; branches abbreviated, 
little attenuated II ptrnrds, obtuse, not piliferous ; cells equal o 
a little shorter than their diameter, in the upper part equal. 

BizE, Cells '008 mm. diam. 

Rabh. Alg. Eur. iii., 380. 

Draparnaldia nana, Hass. Alg. 124, t. 10, f. 3. 
Draparnaldia sparea, Hass. Ann. Nat. Hist, xi,, 428. 
Conferva nana, Dillw. Conf. t. 30. 
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Stigeodonium fastigiatum. {RaJfa.) Kubz, Tah» Phyc. iii., 

t. 8, /. 1. 

Pale green, small, thread very much branched, fastigiate, 
radiately disposed, mucous, upper branches alternate, fastigiate, 
moniliform, somewhat pinnate, a little spreading, extended at 
the apex in a long bristle ; cells of the filament three times as 
long as broad, the branches equal or twice as long, swollen, 
constricted at the joints. 

Size. Cells '012 mm. diam. 

Rabh. Alg. Eur. iii., 380. 

ChcBtophora fastigiata, Ralfs. Alg. Exs., No. 9. 

Attached to aquatic plants. 

Plate LXXIF. Jig. 3. Filament of Stigeodonium fdstigiatum X 
400 diam. 

Genus 72. DRAPARNALDZA. Ag. (1824.) 

Articulate thread simply branched, formed of large cells, for 
the most part hyaline, with a broad chlorophyllose band, always 
sterile; more or less densely furnished with penicellate fascicu- 
late branchlets, alternate or opposite, composed of smaller 
fertile cells. Terminal cells of all the branches empty, hyaline 
and sterile, more or less elongated into a bristle. 

Propagation by resting spores or zoogonidia. 

Dzaparnaldia glomerata. Ag. Syst. p. 59. 

Filaments and primary branches colourless, or nearly so ; 
lower cells equal, or a little shorter than their diameter, dis- 
tinctly constricted at the joints ; chlorophyllose bands narrow, 
pale green, primary branches spreading at right angles, some- 
times opposite ; fascicles of the branches crowded, alternate or 
opposite, densely branched, obtuse, oval. 

Size. Cells of main thread '035 mm., of fascicles '008 mm. 

Eng. Fl. v., 388. Jenner Tunb. Wells 176. Eng. Bot. ii., 
t. 2545. Harv. Man. 121. Grev. Fl. Ed. 321. Mack. Hib. 
222. Flor. Dev. ii., 50. Hook. Fl. Scot, ii., 77. Gray. Arr. 
i., 302. Hass. Alg. 120, t. 13, f. 1. Rabh. Alg. Eur. iii., 381. 
Kirch. Alg. Schles. p. 67. Kutz. Tab. Phyc. iii., t. 12. 

Conferva muiahiliSy Dillw. Conf. t. 12. Eng. Bot. i., t. 

1746. 

Batrachospermum conglomeraium, Vauch. Conf. t. 12, f. 1. 

In clear pools or slow streams. 



HBUATOFHVCBA. 

Variable in the siie, number, and 



In 1857 Dr. Itraxton Ilicka first deaorlbed in the " Journal of the 
I.innean Society " (Vol. i., p. 192) what he believed to be a new apeoies of 
DrapaTnaldia under the name of Srapamaidia cruciaia, of wbioh we 
know nothing eiceiit from hie deaoription and fignrea, from wbioh we 
aro diapoaed to regard it as a variety of Drapamaldia fflomerata. It 
was first found in the New Foroat, and waa more fatly illuatrated in tbe 
"(luarterly Jonrnal of Jlicrosoopical Soienoe" (Vol. ix., 1889, p. 383, 
pi. lii.). " Nothing," ho nays, " is more remarkable than tho direotion 
tnkoQ by tbo bnitiobcs, wbiob diverge atriotly at right anglea to the 
atom. Even tbo lesser kind, called tnfta, and their branchleta, paaa off 
ia thia way, and oa four generally spring from the same joint, there is 
a cruciate arnmgemont in every part." 

The following is given ai its dusoription ; — " Frond 3-* inches lon^. 
Light green colour, not sa groen aa D, yl'imerata and D. plumosa, 
posaeasing a flocoulcnt appearanoo when in water, and highly muooos 
when out of water. Every portion la aurroundod by a distinct layer of 
trnnaparent mucona, extending on oaeh aide to the diacance of three 
dismcfera of tho included ramnlaa. This ia most easily aeen after two 
days, when extrauooua matter adheres to tbe mucous. The main filament 
ia composed of cells very slightly inflated, 3.4 times longer than wide, 
about ^3^th of an inch wide, delicstuly fasciatcd. Frimurj rsmnli pro- 
ceeding at right anglea, chiefly iu whorls of fonr, from the main 
filament, with an interval of olJ-CO cells. Tho sub-ramuli also proceed 
iu tbe same way from tho primary ramuli, giving tho plant a cruciate 
appearance. The cells of tbe ramuli aawide aa long, tbe longer faaciated, 
the amallor quite filled with green chlorophyll. The interspace of 50-60 
cells of main filament being great, to the naked eye it appears 
nearly bore, bnt by higher magnifying powers small tnfta, like 
those terminating tbe aub-rauiuli, appear at about every ten 
larger, and approaching aomewbat the enb-ramuli. 
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Draparnaldla plumosa. (Vatich.) Ag,8y8t,p,dS. 

Threads and primary branches hyaline, cells equal or shorter 
than their diameter, rarely a little longer, a little, or but scarcely 
constricted at the joints, chlorophyllose bands narrow, bright 
green, lower cells of the branches equal or almost twice as long 
as their diameter, upper cells cylindrical, attenuated, 2-5 times 
as long as broad, sometimes not piliferous, fascicles of the branches 
densely branched, elongated, with an acutely lanceolate outline, 
erect, somewhat appressed. 

Size. Cells of main thread '045 mm., of fascicles '008 mm. 

Eng. Fl. v., 388. Eng. Bot. ii., t. 2514. Harv. Man. 121. 
Johnst. Fl. Berw. ii., 258. Mack. Hib. 222. Flor. Dev. ii., 50. 
Hook. Fl. Scot, ii., 77. Gray Arr. i., 303. Hass. Alg.121, t. 
12, f. 1. Eab. Alg. Eur. iii., 382. Kirch. Alg. Schles. p. 67. 
Kutz. Tab. Phyc. iii., t. 14. 

Conferva luhricay Eng. Bot. i., t. 2087. 

In slow streams or pools. 

Much less common than the preceding species. 

Plate LXXVI. Jig, \. Portion of filament of Drnj)arnaldia plumosa, 
X 400. Fig, 2. Portion of filament of the vsiriety jfulchella x 400. 

Genus 73. CHJETOPHORA. Schrank, (1789.) 

Articulate filaments, with the primary branches radiately dis- 
posed, composed of elongated vegetative cells, with chlorophyll 
bands as in Draparnaldia and Stigeoclonium ; divided upwards 
into numerous branchlets, which are shortly artoculated, the 
ultimate joint attenuated, often empty, scarcely or not at all 
lengthened into a thread, ultimate branchlets in more or less 
crowded fascicles, involved in a firm gelatinous, coriaceous, or 
hard mass, of a globose or subglobose, or plane, expanded, 
variously lobed form. Propagation the same as in the preced- 
ing genera. 

Chaetophora pisiformis. {Roth) Ag. Syst.p. 27. 

Thallus globose, about the size of a pea, often smaller (now 
and then as large as a cherry), bright green, even, shining, 
sometimes aggregated, not rarely confluent. 

Size. Cells -OOG-'OOO mm., of branches -006 mm. 

Hass. Alg. 128, t. ix., f. 5, 6. Kutz. Tab. Phy. iii., t. 18, 
fig. 3. Grev. Sc. Crypt. Fl., t. 150. Eabh. Alg. Eur. iii., 383. 
Kiich.. Alg. Schl. p. 69. Eng. Fl. v., 389. Harv. Man. 123, 
Berk.. Glean, t. 1, f. 1. 
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Ulvapigi/ormis, Huds. PI, Aug. 572. With Arr., it. 120. 
Ckiftop/wra elegans, Ljngb. Hydro, t, 65. 

On submerged plants. 

Planta ot Chtctophora pisiformia, natural 

Chntoplioi* tnbeiciUoMt. {Both.) Ag. Sytt. 

Thallns sabglobose, the size of a cherry, bright or pale green, 
snrfaee tuberculose, elastic, fascicles of branches very dense, 
lower articulations cylindrical, the upper ewollen, extremities 
cuspidate, sharp pointed, rarely hair-like. 

Size. Cells -OOO-'Oia mm., of branches ■008--01 mm. 

Harr. Man. p. 122. Hasa. Alg. 126, t. 9, f. 7, 8. Kntz. 
Tab. Phyc. iii., t. 19, f. 1. Babh. Alg. Enr. iii., 383. Eng. 
Fl. v., 389. Jenner Tanb. Wells p. 178. Eng. Bot. ii., t. 
2547. Johnst. Fl. Berw. ii., 260. Mack. Hib. 223. Hook. 
Scot, ii.,76. Kiroh. Alg. Bchles. p. 69. 

Eivularia tuberculosa, Eng. Bot. i., 2366. 

In clear water. 

t tvbereuhna, uatorKl 

Chntopliota elegaiu, (Roth.)Ag. ^it. 

Thallua the size of a pea or a cherry, pale green, surface 
even, elastic, soft, now and then becoming hard, fascicles of 
branches lax, rather flaccid, extremities shortly cuspidate, often 
terminating in a hair. 

Size. Cells ■007--009 mm., of branches -OOS-'OO? mm. 
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fascicles of branches lateral, more or less dense, spreading arti- 
culations more or less swollen, nearly equal in length and 
diameter, constricted at the joints, cell contents granulose, 
effused. 

Size. Cells 'Ol-'OIS mm., of branches -OOS-'Oll mm. 

Kutz. Tab. Phy. iii., t. 21, f. 2. Rabh. Alg. Eur. iii., 385. 
Kirch. Alg. Scbl. p. 70. Eng. Fl. v., 389. Eng. Bot. ii., t. 
2546. Harv. Man. p. 122. Johnst. Fl. Berw. ii., 261. Mack. 
Hib. p. 222. Hook. Fl. Scot, ii., p. 76. Hass. Alg. 125, t. 9, 
f. 1, 2. 

Batrachospermum fasciculatum, Vauch. Conf. p. 116, t. 13. 

Ulva incrassata, Eng. Bot. i., t. 967. Huds. Fl. Aug. ii., 
572. With. Arr. iv., 124. 

Conferva gelatinosa Dames cornu, Ray Syn. p. 60. 

Tremella gelatinosa Dama cornuumyT)\\\, Muse. 51, 1. 10, f. 10. 

Rivularia incrassata, Purton Mid. Fl.iii., p. 179. 

Mynodactylon endivcefolium, Gray Arr. i., 302. 

In ditches, &c. 

Exceedingly variable in the form of the thallus, and hence divided 
into 7 or 8 varieties. 

Plate LXXVIII. jig, 2. a, plants of ChiBtophora endivoeftliay 
natural size. J, portion of filament X 400 diam. 

Chaetophoza punctiformiB. Kutz. Tab. Phyc. in., p. 4, t, 18, /. 2. 

Echinella articuJata, Eng. Bot. ii., t. 2555. 

Conferva echinata, Eng. Bot. i., t. 1378. 

Assuming that Mr. W. Phillips (Grevillea ix., p. 5) is 
correct in the presence of globose basal spores, this will have 
to find a place in Rivularia, and not in Chcetophora, 

Genus 74. COLEOCHJETE. ^r^». (1844.) 

Articulated filaments branched, either united in a pulvinule, 
or little cushion, or expanded in a flat, somewhat disc-shaped 
parenchymatous thallus ; cells oblong, more or less dilated in 
front, sometimes bearing from the back or upper surface a 
hyaline bristle, which is sheathed at its base. 

Propagation by oospores resulting from sexual fertilization, 
and by zoogonidia. Zoogonidia single in the fructiferous cells, 
either globose or broadly oval, furnished with two vibratile cilia. 

The Coleochsetese are small discoid Algse, from 1 to 2 mm. in diam., 
bright green colonr, constrncted of branched rows of cells. They are 
found attached to submerged plants in stagnant or slow-moving streams, 
and form circular, closely- pressed discs. The chlorophyll is in parietal 
plates or large granules. Some of the cells bear colourless erect bristles 
fixed at the base in narrow sheaths. 

2 E 
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Beprodaction takes placo bj meana of SBeinal Eoogonidia, and lexn- 

SII7 prodacfd ooBpores.' The latt«i' do not at onoa prodnoe new plants, 
but BSTeral zooaporea. The zooapores, which are dereloped in the early 
part of the year from teating- spores of tbo previous year, prodaoe only 
aaeinal planta which only form zoogonidia. After a aeriea of aseinal 
genoratiOQB, of variable length, B seinal generation arises, which accord- 
ing to tho apeciea is monceoions or dioeoioue. Fertilization prodnaes 
one ooBpore in the oogonium, which darelopas into a reprodnctire body, 
from tho cells of wbich zoospores proceed in the next period of vegeta- 
tion. Zoogonidia may originate in all the ragetative cells of the Coleo- 
cbffitetc, and are alwaja formed from the entire coDtents of the mother- 
cell, escaping through a rouod hole in the cell wall. 

"lo 0, piilniiaiu the terminal cell of a braoch swells ap, and at the 
same time elongates into a narrow sac, whiuh then opens, and eindes a 
coloorless mucilage. The protoplasm of the swollen part, which con- 
tains chlorophyll, forms the oospore, in which a nnclens is visible. Tha 
aothoridia are formed at tho aame time io aiijoining cells, two or three 
protuberancea growing out, which become separated by septa ; each of 
tho cella thus formed, which bare somewhat tbe shape of a flask, is an 
antberidium ; its entire contents form an antherozoid of oval shape 
with 3 cilia, which is endowed with motion like a /aogonidiumj its 
entrance into the oogonium has not yet been observed. Tha effect of a 
fertilization ia seen iu that tbe contents of the carpogoaium become 
surrounded with a proper membrane and form tho oospore." 

ColeoclLHte solata. Frinas. Jahrb. t. I, J. 2. 

Tlireads radiating from a coaamon centre, furcately branclied, 
of equal length, closely packed side by side, prostrate, but not 
counatc, forming an orbicular disc. Celk one and a-ba)f to 
three times aa loag as broad, oogonia placed before tbe terminal 
cells, globose, corticate. 

Size. Cells -025 mm. 

Rabh. Alg. Eur. iii., 389. Kirch. AJg. Scbles. p. 50. 

Attached to aquatic plants. 
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Coleochaete orbiculaiis. Prings. Jahrb, t. 1, /. 5. 

Disc orbicular, parenchymatous, formed from one stratum of 
cells, bright green, cells oblong-quadrangular when old, by 
pressure becoming often polygonal, usually twice as long as 
broad. Oogonia oval, peripherical, mostly naked. 

Size. Cells •012--017 mm. 

Rabh. Alg. Eur. iii., 390. Kirch. Alg. Schles. p. 50. 

Phyllactidium pulchellum, Kutz. Tab. Phyc. iv. 

On aquatic plants. 

Plate LXXX. Jig, 1. a, plant X 200. 6, portion with oogonia, after 
Pringsheim X 250. 

Genus 75. APHANOCHJETE. Braun. (1847.) 

Articulate threads prostrate, somewhat creeping, sometimes 
more or less united in an iiTegular stratum. Branches decum- 
bent or ascending, cells bearing on their apex or back, often a 
long bristle which has no sheath at the base. Propagation by 
zoogonidia. Oogonia at present unknown. 

Aphanochaete repens. Braun Jlejui\ p. 184. 

Filaments and branches procumbent, adpressed ; cells slightly 
swollen, of equal diameter in both directions, supporting an 
indistinctly articulated bristle. 

Size. Cells -005 -'01 mm. 

Rabh. Alg. Eur. iii., 391. Kirch. Alg. Schles, p. 71. 

On Cladophora Jlavescens, and other Algai. 
' Plate LXXX, fig, 3. Plant of Aphanochcdte repens X 400. 

Aphanochaete hystrix. (Thw.) Bdbh, Alg. Eur. iii. 391. 

Filaments and their branches radiating, procumbent, ad- 
pressed ; more or less connate, in a pale green irregular discoid 
thallus. Cells somewhat cylindrical, produced at the apex into 
a long bristle, which is not articulated. 

Size. Cells '01 mm. diam. 

Ochlochcete hystrix, Thwaites in Harv. Phyc. Britt. t. 226. 

On aquatic plants in brackish ditches. 

Perhaps scarcely deserving a place here, as it is almost, if not quite. 
a marine species. 

Plate LXXX. fig, 2. tf, plant of Aphanochcpte hysirix, slightly 
magnified. 6, portion more highly magnified, after Harvey. 



APPENDIX 
TO CHLOROPHYLLOPHrOB^. 



In the form of an Appendix ve Bhall here enamerate a few 

species, of doubtful position, which are not known with aafficient 
exactitude to be recorded in BjBtematic order, althongh their 
affinities appear to be with the Algie. The Saprohgniem are 
not included, because they are now generally acknowledged as 
Fungi. The genus Sijnchitrium also appears to be more nearly 
related to Protomi/ceg, amongst Fungi, than to Algte. 

Family. CHYTRIDIB^. 

Plants for the moat part aquatic, parasitic, .epiphytal or endo- 
phytal, occasionally epizoic, very rarely terrestrial, one or two- 
celled. Cells vesiculose, single or gregarious, either innate in 
the fostering plant, or penetrating its membrane ; furnished 
with radicles at the base, or destitute of them ; now and then 
numerous and densely aggregated, involved in a common mem- 
brane, nestling in the parenchyma of terrestrial plants, and form- 
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